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FOREWORD 
Roughly 1 .6  b i l l i o n  p e o p l e ,  40 p e r c e n t  o f  t h e  w o r l d ' s  popu- 
l a t i o n ,  l i v e  i n  u rban  a r e a s  today .  A t  t h e  beg inn ing  o f  t h e  l a s t  
c e n t u r y ,  t h e  u rban  p o p u l a t i o n  o f  t h e  wor ld  t o t a l e d  o n l y  25  m i l -  
l i o n .  According t o  r e c e n t  Uni ted  Na t ions  e s t i m a t e s ,  abou t  3.1 
b i l l i o n  p e o p l e ,  t w i c e  t o d a y ' s  u rban  p o p u l a t i o n ,  w i l l  be l i v i n g  
i n  u rban  a r e a s  by t h e  y e a r  2000. 
S c h o l a r s  and p o l i c y  makers o f t e n  d i s a g r e e  when it comes t o  
e v a l u a t i n g  t h e  d e s i r a b i l i t y  o f  c u r r e n t  r a p i d  r a t e s  o f  u r b a n  growth 
and u r b a n i z a t i o n  i n  many p a r t s  o f  t h e  g l o b e .  Some see t h i s  t r e n d  
a s  f o s t e r i n g  n a t i o n a l  p r o c e s s e s  o f  socioeconomic development ,  pa r -  
t i c u l a r l y  i n  t h e  p o o r e r  and r a p i d l y  u r b a n i z i n g  c o u n t r i e s  o f  t h e  
T h i r d  World; whereas  o t h e r s  b e l i e v e  t h e  consequences  t o  be l a r g e l y  
u n d e s i r a b l e  and a r g u e  t h a t  s u c h  urban growth s h o u l d  be  slowed down. 
T h i s  paper  d e s c r i b e s  t h e  u r b a n i z a t i o n  and development  e x p e r i -  
ence  o f  Sweden d u r i n g  t h e  y e a r s  1870-1914. A g e n e r a l  e q u i l i b r i u m  
demoeconomic model i s  o u t l i n e d  which s e e k s  t o  c a p t u r e  c h a r a c t e r -  
i s t ics  s p e c i f i c  t o  t h e  Swedish s i t u a t i o n .  Fol lowing a number of  
e a r l i e r  p a p e r s  on t h e  Mexican and P o l i s h  c a s e  s t u d i e s ,  Urban 
K a r l s t r 6 m 8 s  a n a l y s i s  of  Swedish development  f u r t h e r  expands t h e  
c o l l e c t i o n  of  n a t i o n a l  c a s e  s t u d i e s  t h a t  a r e  e n v i s i o n e d  a s  p a r t  
o f  t h e  P o p u l a t i o n ,  Resources ,  and Growth Task.  
A l i s t  o f  t h e  p a p e r s  i n  t h e  P o p u l a t i o n ,  Resources ,  and Growth 
S e r i e s  a p p e a r s  a t  t h e  end o f  t h i s  paper .  
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ABSTRACT 
Rapid u r b a n i z a t i o n  i n  d e v e l o p i n g  c o u n t r i e s  t o d a y  h a s  i n -  
c r e a s e d  t h e  i n t e r e s t  i n  t h e  h i s t o r i c a l  e x p e r i e n c e s  of  developed 
c o u n t r i e s .  Through a  c a s e  s t u d y  on Sweden, it i s  hoped t h a t  
f u r t h e r  i n s i g h t s  w i l l  be g a i n e d  a b o u t  t h e  complex i n t e r a c t i o n  
of  economic and demographic v a r i a b l e s  d u r i n g  a  c o u n t r y ' s  i n d u s -  
t r i a l i z a t i o n  phase .  
T h i s  p a p e r  p r e s e n t s  t h e  model w h i c h w i l l b e  used f o r  an  a n a l -  
y s i s  of  Swedish demoeconomic development .  T h i s  g e n e r a l  e q u i l i b r i u m  
model h a s  been d e s i g n e d  t o  c a p t u r e  s p e c i f i c  Swedish c h a r a c t e r i s -  
t i c s ,  e s p e c i a l l y  t h e  e x t e n t  and p a t t e r n  o f  f o r e i g n  t r a d e  and e m i -  
g r a t i o n  which have been g i v e n  a n  e x p l i c i t  t r e a t m e n t  and a  c r u c i a l  
r o l e  i n  t h e  model. The a n a l y s i s  o f  t h e s e  a s p e c t s  w i l l  be c a r r i e d  
o u t  t h r o u g h  c o u n t e r f a c t u a l  s i m u l a t i o n s  f o r  t h e  1870-1914 p e r i o d .  
- v i i  - 
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URBANIZATION AND INDUSTRIALIZATION: 
MODELING SWEDISH DEMOECONOMIC 
DEVELOPMENT FROM 1870 TO 1914 
INTRODUCTION 
One o f  t h e  most c h a l l e n g i n g  problems i n  T h i rd  World coun- 
t r ies  i s  t h e  v e r y  r a p i d  growth o f  m e t r o p o l i t a n  a r e a s .  The two 
most i m po r t an t  q u e s t i o n s  a r e :  i s  u r b a n i z a t i o n  a n e c e s s a r y  and 
d e s i r a b l e  consequence  o f  t h e  p r o c e s s  of  development,  o r  i s  it a 
c o n s t r a i n t  on f u r t h e r  development? I n  o r d e r  t o  unde r s t and  t h e  
i n t e r a c t i o n  between economic growth and u r b a n i z a t i o n  i n  t h e  
d e v e l o p i n g  world today  t h e r e  h a s  been i n c r e a s i n g  i n t e r e s t  i n  t h e  
a n a l y s i s  o f  t h e  h i s t o r i c a l  e x p e r i e n c e s  of  developed c o u n t r i e s .  
T h i s  i s  t h e  purpose  o f  t h e  Swedish c a s e  s t udy .  Through a n  a n a l -  
y s i s  o f  t h e  c r u c i a l  f a c t o r s  i n  Swedish demoeconomic development,  
i t  i s  hoped t h a t  f u r t h e r  i n s i g h t s  i n t o  t h e  i n t e r a c t i o n s  o f  econ- 
omic and demographic v a r i a b l e s  c a n  be ga ined .  
T h i s  s t u d y  c o v e r s  t h e  prewar p e r i o d ,  1870-1914. The p r i n -  
c i p l e  o f  p e r i o d  d i v i s i o n  f o l l o w s  t h e  c o n v e n t i o n a l  view where t h e  
1870s i s  c o n s i d e r e d  a s  t h e  s t a r t i n g  decade f o r  t h e  i n d u s t r i a l i -  
z a t i o n  i n  Sweden, and a d r a m a t i c  p o l i t i c a l  e v e n t , t h e  ou tb r eak  o f  
t h e  F i r s t  World War i s  p i cked  a s  t h e  t e r m i n a l  y e a r  (Heckscher ,  
1 9 5 7 ) .  But ,  t o  c o n s i d e r  1914 a s  a watershed t e r m i n a l  y e a r  seems 
r e a s o n a b l e  even from economic p o i n t s  o f  view: t h e  war caused 
d r a m a t i c  changes  on  t h e  wor ld  market  which p o s i t i v e l y  i n f l u e n c e d  
t h e  c o n d i t i o n s  f o r  i n d u s t r i a l i z a t i o n  i n  Sweden. One of t h e  most 
s t r i k i n g  o f  t h e s e  was t h e  change i n  Sweden from a  dependence on 
t h e  i m p o r t a t i o n  o f  f o r e i g n  c a p i t a l  t o  a  c a p i t a l  e x p o r t i n g  n a t i o n .  
Moreover, a  second d r a m a t i c  change w a s  t h e  end o f  t h e  g r e a t  m i -  
g r a t i o n  t o  America. The m i g r a t i o n  p e r i o d  s t a r t e d  i n  t h e  1860s 
and w a s  t h u s  a  r a t h e r  dominant  f a c t o r  d u r i n g  Sweden's i n d u s t r i a l -  
i z a t i o n .  For  a n  e x a m i n a t i o n  o f  t h e  i n d u s t r i a l  b r e a k t h r o u g h  i n  
Sweden, see ~ g r d l u n d  (1 942) , JGrberg  (1  961, 1970) , and Montgomery 
( 1 9 4 7 ) .  
The F i r s t  World War i s ,  t h e r e f o r e ,  t h e  t e r m i n a l  p o i n t  o f  t h i s  
s t u d y .  The i n f l u e n c e  t h a t  t h e  war had on Sweden's demoeconomic 
development  i s  n o t  o u r  c o n c e r n  h e r e ,  t h e  4 4  y e a r s  between 1870 and 
1914 a r e  c h a l l e n g i n g  enough a s  a  s u b j e c t  o f  s t u d y .  
During t h e s e  4 4  y e a r s  t h e  p e r  c a p i t a  income grew showing a n  
a n n u a l  growth r a t e  o f  two p e r c e n t  ( d e r i v e d  from Appendix 1 1 . 2 ) .  
Compared w i t h  o t h e r  c o u n t r i e s  t h e  Swedish ( p e r  c a p i t a )  growth r a t e  
w a s  among t h e  h i g h e s t  i n  t h e  wor ld .  Only Japan  and t h e  Uni ted  
S t a t e s  showed a  more r a p i d  r a t e  o f  p e r  c a p i t a  growth.  But a s  
Kuznets  p o i n t e d  o u t ,  it was t h e  r a t h e r  low i n c r e a s e  i n  t h e  popu- 
l a t i o n  t h a t  gave  Sweden i t s  l e a d i n g  p o s i t i o n  (Kuznets ,  1965:13).  
The Swedish p o p u l a t i o n  grew from a l m o s t  4.2 m i l l i o n  i n  1870 t o  
s l i g h t l y  more t h a n  5.6  m i l l i o n  a t  t h e  o u t b r e a k  o f  t h e  war ,  showing 
a n  a n n u a l  growth r a t e  o f  0.7 p e r c e n t  ( d e r i v e d  from Appendix 1 1 . 1 ) .  
During t h e  same t i m e  e m i g r a t i o n  d r a i n e d  t h e  p o p u l a t i o n  of  rough ly  
1.1 m i l l i o n  p e o p l e ,  t h u s  e x p l a i n i n g  t h e  r a t h e r  low r a t e  o f  popu- 
l a t i o n  growth.  
N o t  o n l y  t h e  demographic b u t  a l s o  t h e  economic consequences  
o f  t h e  e m i g r a t i o n  w e r e  f a r  r e a c h i n g .  I t  h a s  been r e g a r d e d  a s  
b e n e f i c i a l  t h r o u g h  i t s  i n c r e a s i n g  e f f e c t  on  r e a l  wages even though 
it i s  r a t h e r  d i f f i c u l t  t o  e s t i m a t e  i t s  t o t a l  consequences  o n  t h e  
economy (Henr icsson ,  1 9 6 9 ) .  I n t e r n a l  m i g r a t i o n  w a s  a l s o  cons id -  
e r a b l e  d u r i n g  t h i s  p e r i o d  and is  r e f l e c t e d  t o  some e x t e n t  i n  t h e  
* 
ra te  o f  u r b a n i z a t i o n .  I t  i n c r e a s e d  from 13 p e r c e n t  t o  31 p e r c e n t  
between 1870 and 1914. T h i s  r e a l l o c a t i o n  o f  t h e  l a b o r  f o r c e  from 
* U r b a n i z a t i o n  r e f e r s  t o  t h e  p r o p o r t i o n  of p o p u l a t i o n  l i v i n g  i n  
towns and c i t i e s ,  see page 29. 
a  low p r o d u c t i v i t y  a g r i c u l t u r a l  s e c t o r  t o  a  modern i n d u s t r i a l  
s e c t o r  w i t h  h i g h e r  p r o d u c t i v i t y  c o n t r i b u t e d  p o s i t i v e l y  t o  t h e  
economic growth.  These g a i n s  i n  l a b o r  f o r c e  r e a l l o c a t i o n  have 
been e s t i m a t e d  and t h e  r e s u l t  c a n  be  s e e n  i n  Tab les  11 .3  and 1 1 . 4  
i n  Appendix 11. Near ly  24 p e r c e n t  of  t h e  p r o d u c t i v i t y  i n c r e a s e  
can  b e  e x p l a i n e d  by u r b a n i z a t i o n .  The g a i n s  d i f f e r  between d i f -  
* 
f e r e n t  d e c a d e s  b u t  t h e  most  i m p o r t a n t  appear  d u r i n g  t h e  1880s.  
These g e n e r a l  remarks on  t h e  Swedish developmentshowhow i n -  
t e r r e l a t e d  demographic and economic v a r i a b l e s  a r e .  The i n t e r p l a y  
between them i s  e s p e c i a l l y  i m p o r t a n t  i n  a  s t u d y  h i g h l i g h t i n g  t h e  
u r b a n i z a t i o n  p r o c e s s  d u r i n g  t h e  i n d u s t r i a l i z a t i o n  o f  a  c o u n t r y .  
M i g r a t i o n ,  p e r h a p s  one  of  t h e  most  s i g n i f i c a n t  l i n k s  between 
demography and economics,  shows c l e a r l y  t h e  e x i s t e n c e  of  c a u s a l -  
i t y  i n  b o t h  d i r e c t i o n s .  
T h i s  h a s  i m p l i c a t i o n s  f o r  t h e  methodology chosen f o r  t h i s  
s t u d y .  I n  many m i g r a t i o n  s t u d i e s  one  u n d e r l y i n g  assumpt ion  i s  
t h a t  
..... w h i l e  t h e  v a r i o u s  e x p l a n a t o r y  f a c t o r s  i n f l u e n c e  m i -  
g r a t i o n ,  m i g r a t i o n  d o e s  n o t  i n  t u r n  i n f l u e n c e  t h e s e  f a c -  
t o r s .  I f  t h i s  a s sumpt ion  d o e s  n o t  i n  f a c t  h o l d ,  t h e  
pa ramete r  e s t i m a t e s  o f  t h e  v a r i o u s  models p o s s e s  a  s imul -  
t a n e o u s  e q u a t i o n s  b i a s  t h a t  may be g r e a t  enough t o  v i t i a t e  
t h e  f i n d i n g s  (Greenwood, 1975:412).  
When one  c o n s i d e r s  how i m p o r t a n t  economic v a r i a b l e s  ( f o r  example 
wages) s e e m  t o  be  i n  t h e  m i g r a t i o n  d e c i s i o n ,  and how t h e  r e a l l o -  
c a t i o n  o f  t h e  l a b o r  f o r c e  between s e c t o r s  works a s  a n  e q u i l i b r a t -  
i n g  f a c t o r  on  wages, o n e  must  t a k e  a  g e n e r a l  e q u i l i b r i u m  approach  
t o  t h e  problem. Only w i t h i n  s u c h  a  framework c a n  t h e  c o m p l i c a t e d  
r e l a t i o n s  between t h e  v a r i o u s  demographic and economic v a r i a b l e s  
be s a t i s f a c t o r i l y  a n a l y z e d  ( Rogers ,  1 9 7 7 ) .  
Thus t h e  model t h a t  t h i s  p a p e r  d e a l s  w i t h  is  o f  t h e  g e n e r a l  
e q u i l i b r i u m  t y p e .  I t  i s  w i t h i n  t h e  t r a d i t i o n  of  t h e  s o - c a l l e d  
MSG models ,  m u l t i s e c t o r a l  growth models ,  f i r s t  deve loped  by L e i f  
  oh an sen ( s e e ,  f o r  example,  h i s  r e v i s e d  book on t h e  s u b j e c t  from 
* b e r g  c a l c u l a t e d  a l m o s t  t h e  same f i g u r e s  u s i n g  o l d e r  d a t a  (&erg ,  
1969) . 
1974) and l a t e r  ex tended  by Bergman, among o t h e r s  (Bergman, 1978; 
Bergman and P6r .  1 9 8 0 ) .  The models a l s o  draw from t h e  t h e o r y  o f  
d u a l i s t i c  economic growth f o r m u l a t e d  i n  a  g e n e r a l  e q u i l i b r i u m  
framework by K e l l e y  and Wil l iamson ( K e l l e y ,  Wil l iamson,  and Cheet- 
ham, 1973; K e l l e y  and Wil l iamson,  1974, 1 9 7 9 ) .  
T h i s  g e n e r a l  e q u i l i b r i u m  mosel i s  d e s i g n e d  f o r  t h e  Swedish 
prewar  development  f o r  t h e  purpose  o f  u n d e r t a k i n g  c o u n t e r f a c t u a l  
a n a l y s i s .  I f  t h e  a c t u a l  demoeconomic development  between 1870 
and 1914 c a n  b e  d e s c r i b e d  i n  t h e  s i m u l a t i o n s  o f  t h e  model,  it i s  
p o s s i b l e  t o  u n d e r t a k e  c o u n t e r f a c t u a l  s t u d i e s .  Through changes  
o f  some exogenous v a r i a b l e s  o r  p a r a m e t e r s  i n  t h e  model t h e  impor- 
t a n c e  of  t h e  v a r i a b l e  and t h e  i n t e r d e p e n d e n c e  i n  t h e  economy c a n  
b e  e x p l o r e d  t h r o u g h  a  compar ison between t h e  a c t u a l  development  
and t h e  c o u n t e r f a c t u a l  h i s t o r y .  The f o l l o w i n g  a s p e c t s  w i l l  b e  
ana lyzed :  
What role d i d  e m i g r a t i o n  p l a y ?  Its consequences  have 
been d i s c u s s e d  s i n c e  Wickse l l  p o i n t e d  o u t  i n  t h e  1880s 
t h a t  e m i g r a t i o n  s o l v e d  t h e  p r o l e t a r i z a t i o n  problem i n  
Swedish a g r i c u l t u r e  ( W i c k s e l l ,  1 8 8 2 ) .  But what w e r e  t h e  
long-run consequences  o f  e m i g r a t i o n ?  Should a l a r g e r  
p o p u l a t i o n  have  i n c r e a s e d  t h e  economic growth because  
o f  i ts  e n l a r g e m e n t  o f  t h e  home marke t?  Was e m i g r a t i o n  
a  s u b s t i t u t e  f o r  i n t e r n a l  m i g r a t i o n ?  
2.  How c r u c i a l  was t h e  growth o f  wor ld  t r a d e  and changes  i n  
t e r m s  o f  t r a d e  f o r  t h e  performance  o f  economic growth?  
Were t h e  t r a d e  t a r i f f s  s t i p u l a t e d  i n  t h e  1880s i m p o r t a n t  
f o r  t h e  development  o f  t h e  Swedish consumer-goods i n d u s t r y ?  
What w a s  t h e  impact  o f  t h e  p a r t i c i p a t i o n  o f  t h e  a g r i c u l -  
t u r a l  s e c t o r  i n  f o r e i g n  t r a d e  on t h e  o u t m i g r a t i o n  from t h e  
r u r a l  a r e a s ?  
3 .  Was t h e  i m p o r t  o f  f o r e i g n  c a p i t a l  a  p r e r e q u i s i t e  f o r  econ- 
omic growth? What would have been t h e  consequences  t o  
i n d u s t r i a l  growth and u r b a n i z a t i o n  i f  t h e r e  had been more 
borrowing? Was t h e  s a v i n g  g e n e r a t e d  i n  t h e  a g r i c u l t u r a l  
s e c t o r  t o  any s u b s t a n t i a l  e x t e n t  t r a n s f e r r e d  t o  i n d u s t r y  
o r  was it absorbed  by t h e  i n v e s t m e n t s  w i t h i n  t h e  s e c t o r ?  
4 .  How i m p o r t a n t  w a s  c a p i t a l  f o r m a t i o n  and t e c h n i c a l  p r o g r e s s  
i n  a g r i c u l t u r e  t o  t h e  development  o f  incomes? And more- 
o v e r ,  what e f f e c t  d i d  c a p i t a l  f o r m a t i o n  have on outmigra-  
t i o n  and u r b a n i z a t i o n ?  
5.  How i m p o r t a n t  t o  growth was t h e  i n c r e a s i n g  i n t e r n a l  demand? 
How d i d  d i f f e r e n c e s  i n  consumption p a t t e r n s  between r u r a l  
and u rban  households  i n f l u e n c e  i n d u s t r i a l  growth? 
The l i s t  o f  q u e s t i o n s  c a n  e a s i l y  be p ro longed .  These and 
o t h e r  a s p e c t s  o f  t h e  Swedish development  w i l l  be a n a l y z e d  w i t h  
t h e  h e l p  o f  t h e  model. The s t u d y  may n o t  o n l y  be  o f  some h i s t o r -  
i c a l  i n t e r e s t  b u t  it i s  hoped t h a t  it may a l s o  i n c r e a s e  o u r  under-  
s t a n d i n g  o f  t h e  f o r c e s  behind t h e  u r b a n i z a t i o n  p r o c e s s  a s  w e l l  as 
i t s  i m p l i c a t i o n s  i n  a  s m a l l  and open economy such  a s  Sweden. 
THE SECTOR DIVISION 
The s t r u c t u r e  o f  t h e  model i s  based  on t h e  d u a l i t y  between 
a t r a d i t i o n a l  a g r i c u l t u r a l  s e c t o r  and a more modern i n d u s t r i a l  
s e c t o r .  But i n  o r d e r  t o  c a p t u r e  t h e  s p e c i f i c  mechanisms t h a t  
have d r i v e n  t h e  economic growth it i s  n e c e s s a r y  t o  e x t e n d  t h e  
model beyond t h e  s i m p l e  two-sec to r  a n a l y s i s .  T h e r e f o r e ,  t h e  i n -  
* d u s t r i a l  s e c t o r  h a s  been d i v i d e d  i n t o  f o u r  d i f f e r e n t  s e c t o r s .  
The f i v e  p r o d u c t i o n  s e c t o r s  and t h e i r  e m p i r i c a l  c o u n t e r p a r t s  
c a n  b e  s e e n  i n  T a b l e  1.  The r a t i o n a l e  f o r  t h i s  d i v i s i o n  i s  based 
on t h e  r e l a t i o n s h i p  o f  e a c h  s e c t o r  t o  t h e  wor ld  marke t  because  o f  
t h e  impor tance  of  f o r e i g n  t r a d e  on  Swedish economic growth.  Ex- 
p o r t s  are  s e e n  a s  t h e  d r i v i n g  f o r c e  i n  t h e  economic development  
of  Sweden ( J S r b e r g ,  1961; Ohlsson,  1 9 6 9 ) .  The r i s i n g  s h a r e  o f  
e x p o r t  i n  t h e  GNP i n d i c a t e s  t h i s .  Expor t  amounted t o  19 p e r c e n t  
o f  GNP i n  1871-1875, t o  22 p e r c e n t  i n  1891-1895, and 2 4  p e r c e n t  
i n  1911-1915 ( s e e  T a b l e  2 ) .  The i n d u s t r i a l  s e c t o r s  have  been d i -  
v i d e d  i n t o  t h r e e  g roups  a c c o r d i n g  t o  t h e i r  dependence on f o r e i g n  
t r a d e :  e x p o r t - o r i e n t e d  i n d u s t r i e s ,  homemarket-oriented i n d u s t r i e s ,  
and b ranches  o f  i n d u s t r i e s  s h e l t e r e d  from i n t e r n a t i o n a l  competi-  
t i o n .  T a b l e  2 a l s o  shows e x p o r t s  and i m p o r t s  i n  r e l a t i o n  t o  g r o s s  
* A g r i c u l t u r a l  a c t i v i t i e s  a r e  t r e a t e d  w i t h i n  one  s e c t o r  i n  t h e  
model. For  a  d i s c u s s i o n  of  s u b s e c t o r s  see C o l o s i o  ( 1 9 7 9 ) .  
Table  1 .  The product . ion s e c t o r s  i n  t h e  model and t h e i r  e m p i r i c a l  
c o u n t e r p a r t s .  
S u b s c r i p t s  s e c t o r a  
A g r i c u l t u r e ,  f o r e s t r y ,  and f i s h i n g  
Ex p o r t - o r i en t ed  i n d u s t r y  
(mining and m e t a l ,  wood p r o d u c t s ,  p u l p ,  pape r  and 
p r i n t i n g ,  food p r o d u c t s )  
Homemarket-oriented i n d u s t r y  
( t e x t i l e  and c l o t h i n g ,  l e a t h e r ,  h a i r  and r u b b e r ,  
chemical  i n d u s t r i e s ,  power s t a t i o n ,  wa t e r  and g a s  
works, s t o n e ,  c l a y ,  and g l a s s )  
S e r v i c e  
(commerce and o t h e r  s e r v i c e s ,  p u b l i c  a d m i n i s t r a t i o n ,  
t r a n s p o r t  and communication, s e r v i c e s  o f  d w e l l i n g s )  
Bu i l d i n g  and c o n s t r u c t i o n  
a  Sectors 2-5 are  sometimes treated a s  one group, the urban sector (U), in 
contrast with the agriculture sector (A)  . 
p r o d u c t i o n  i n  t h e  v a r i o u s  s e c t o r s ,  t h e  main c r i t e r i a  f o r  t h e  
groups  o f  t h e  s e c t o r s ,  and i n  t h e  economy a s  a  whole. The s t r a -  
t e g i c  r o l e  t h a t  b u i l d i n g  and c o n s t r u c t i o n  a c t i v i t i e s  have p layed  
i n  t h e  economy h a s  m o t i v a t ed  a  d i v i s i o n  o f  t h e  t r a d e  s h e l t e r e d  
s e c t o r  i n t o  a  s e r v i c e  s e c t o r ,  and a  b u i l d i n g  and c o n s t r u c t i o n  
s e c t o r .  The major  f u n c t i o n  o f  t h e  b u i l d i n g  i n d u s t r y  i s  i n v e s t -  
ment i n  r a i l w a y s  and hous ing ,  b o t h  o f  which have p layed  a  c r u c i a l  
r o l e  i n  t h e  Swedish development.  When it i s  i m p o r t a n t ,  however, 
t o  stress t h e  d u a l i sm  between a g r i c u l t u r e  and i n d u s t r y ,  t h e  f o u r  
n o n a g r i c u l t u r a l  s e c t o r s  a r e  t r e a t e d  a s  one s e c t o r  and c a l l e d  t h e  
u rban  s e c t o r .  
PRODUCTION AND TECHNOLOGY 
The d u a l i sm  between a g r i c u l t u r e  and i n d u s t r y  d u r i n g  t h e  1 9 t h  
c e n t u r y  was t o  a  l a r g e  e x t e n t  a  q u e s t i o n  o f  d i f f e r e n c e s  i n  pro-  
d u c t i o n  c o n d i t i o n s  which r e s u l t  i n  a  much lower p r o d u c t i v i t y  wi th -  
i n  t h e  a g r i c u l t u r a l  s e c t o r  t h a n  t h e  i n d u s t r i a l  s e c t o r .  
Table 2 .  Export and import by sector .  
a bGross output  i s  t h e  domestic production o f  commodity it inc lud ing  in te rmedia te  goods 
Total  expor t s  and t o t a l  imports a s  s h a r e s  of g r o s s  domestic product ion 
Source: Johansson ( 1 967) 
Export Rat io  
a 
E X .  /gross  
1 
output  
71/75 91/95 11/15 
8 4 3 
3 8 2 7 3 4 
80 7 1 5 9 
33 51 5 9 
6 17 13 
4 8 6 
-- 6 10 
16 2 7 2 6 
- - -- -- 
14 4 1 2 3 
5 4 8 
-- - - -- 
5 8 43 4 1 
-- -- -- 
- - - - - - 
19 22 24b 
Export Share 
E X ~ / E X  
71/75 91/95 11/15 
> 1
1 
I I Model 
Sector Sector  
Import Shara 
I M i / I M  
71/75 91/95 11/15 
27 2 7 28 
12 12 17 
1 1 1 
1 2 1 
26 15 12 
2 0 18 10 
2 4 4 
7 11 1 3  
-- -- -- 
7 10 14 
-- - - -- 
-- - - - - 
-- -- -- 
-- - - - - 
-- -- -- 
100 100 100 
1. Agricul ture ,  f o r e s t r y  & 
f i s h i n g  
Mining & Metal 
Wood products  
2. 
Pulp, paper and p r i n t i n g  
Food products  
T e x t i l e s  and c l o t h i n g  
I Leather,  h a i r  & rubber 1 Chemical i n d u s t r i e s  Power s t a t i o n s I  water and 
g a s  works 
Stone, c l a y  and g l a s s  
Commerce and o t h e r  s e r v i c e s  
Publ ic  admin is t ra t ion  4. 
Transport & communication 
\ Services  of dwel l ings  
5. Building & cons t ruc t ion  
Import Rat io  
a 
IMi/gross 
ou tpu t  
71/75 91/95 11/15 
9 12 l b  
22 2 2 22 
3 2 3 
17 17 4 
35 17 13 
86 72 3 3 
25 3 9 24 
5 6 86 100 
-- -- -- 
229 120 110 
-- -- -- 
-- -- -- 
-- -- -_ j 
-- -- -- 
-- -- - - 
19 22 b 21 
I 
22 10 4 
2 1 14 2 2 
27 28 17 
2 5 14 
4 16 10 
1 2 1 
-- 1 -- 
2 3 4 
-- -- -- 
1 3 3 
6 7 8 
- - - - - - 
14 14 15 
- - - - - - 
-- - - -- 
100 100 100 
The s o u r c e s  o f  p r o d u c t i v i t y  growth a r e  n o t  e x a c t l y  t h e  same 
i n  a g r i c u l t u r e  a s  i n  i n d u s t r y .  I n  a g r i c u l t u r e  p r o d u c t i v i t y  can 
be d i v i d e d  i n t o  two p a r t s  
X X 
where i s  a g r i c u l t u r a l  o u t p u t  p e r  worker i n  t h e  s e c t o r ,  - i s  
- n 
K 
o u t p u t  p e r  a c r eage ,  and - i s  l and  p e r , w o r k e r .  The i d e n t i t y  L 
c l a r i f i e s  t h a t  a n  i n c r e a s e  i n  o u t p u t  p e r  worker can come about  
through an improved y i e l d  p e r  u n i t  o f  l a n d ,  th rough  a l a r g e r  
a r e a  p e r  worker ,or  th rough  a combinat ion o f  bo th .  
Between 1870 and 1912 t h e  o u t p u t  p e r  worker grew a t  a n  annua l  
r a t e  o f  1.19 p e r c e n t ,  o f  t h i s  growth 62 p e r c e n t  came from an  i n -  
c r e a s e  i n  o u t p u t  p e r  a c r e a g e  ( a t  an  ave rage  r a t e  o f  0.74 p e r c e n t  
p e r  y e a r )  and t h e  r e s t  cane from i n c r e a s e  i n  land per worker ( a t  
* 
an  annua l  growth r a t e  o f  0.45 p e r c e n t ) .  I n  t h e  1880s t h e  l a b o r  
f o r c e  s t a r t e d  t o  d e c l i n e ,  b u t  c u l t i v a t e d  a c r e a g e  i n c r e a s e d  d u r i n g  
t h e  whole prewar p e r i o d .  Holgersson has  e s t i m a t e d  t h e  growth t o  
be 12-15 p e r c e n t  between 1870 and 1914. 
From t h e s e  f i g u r e s  it i s  obvious  t h a t  t h e  r ec l ama t ion  o f  l a n d  
was impor t an t  f o r  t h e  development o f  a g r i c u l t u r e .  Moreover, it 
is  worth n o t i n g  t h a t  r e c l a m a t i o n  o f  l and  and i n c r e a s e s  i n  produc- 
t i v i t y  had gone on f o r  a  long  t i m e  b e f o r e  i n d u s t r i a l i z a t i o n  began 
and was a consequence o f  t h e  growth i n  popu la t i on .  
During t h e  100-year p e r i o d  between 1750 and 1850, t h e  n e t  
popu la t i on  i n c r e a s e  was 1 .3  m i l l i o n .  Roughly 80 p e r c e n t  o f  t h e  
popu la t i on  was dependen t  on a g r i c u l t u r e ,  and s i n c e  t h e  r a t e  d i d  
n o t  change d u r i n g  t h a t  p e r i o d ,  s l i g h t l y  more t h a n  one m i l l i o n  
peop le  w e r e  absorbed  by t h e  a g r i c u l t u r a l  s e c t o r .  Through i n -  
c r e a s e d  ac r eage  o f  c u l t i v a t a b l e  l and  and i n c r e a s e d  p r o d u c t i v i t y  
*The f i g u r e s  unde r ly ing  t h e  e s t i m a t e s  a r e  t aken  from t h e  fo l low- 
i n g  sou rce s :  o u t p u t :  Kratz  and Ni l s son  1975:172; employment: 
J u n g e n f e l t  1966:224; and c u l t i v a t e d  acreage:  Holgersson 1974:47. 
The new d a t a  f o r  c u l t i v a t e d  a c r e a g e  which has  been e s t i m a t e d  by 
Holgersson i n d i c a t e s  t h a t  t h e  a g r i c u l t u r a l  o u t p u t  i s  t e n  p e r c e n t  
t o o  low i n  t h e  1860s ( s e e  Kratz  and N i l s son  1975: 35) . There fo re ,  
w e  have used f i g u r e s  f o r  X i n  1870 t h a t  have been i n c r e a s e d  by 
t e n  p e r c e n t .  
d u e  t o  new t e c h n i q u e s  and l a n d  r e f o r m ,  t h e  a g r i c u l t u r a l  s e c t o r  
managed t o  a b s o r b  i t s  growing p o p u l a t i o n  (Thomas, 1941 :49) .  
However, t h i s  t r e n d  d i d  n o t  c o n t i n u e  a f t e r  1850. 
The p o p u l a t i o n  p r e s s u r e  o n  t h e  a g r i c u l t u r e  i n c r e a s e d  d u r i n g  
t h e  second  p a r t  o f  t h e  c e n t u r y  w i t h  a  n a t u r a l  p o p u l a t i o n  g rowth  
h i g h e r  t h a n  b e f o r e  d u r i n g  t h e  1870s and  1880s .  D e s p i t e  produc-  
t i v i t y  i n c r e a s e s  t h e  a g r i c u l t u r a l  s e c t o r  was no l o n g e r  t o t a l l y  
a b l e  t o  a b s o r b  t h e  growing p o p u l a t i o n .  The growth  i n  p r o d u c t i v -  
i t y  i n  a g r i c u l t u r e  d u r i n g  t h e  prewar  p e r i o d  w a s  a  consequence  o f  
n o t  o n l y  i n c r e a s e d  a c r e a g e  o f  c u l t i v a t a b l e  l a n d .  The growth o f  
o u t p u t  p e r  a c r e  t h a t  o c c u r r e d  stresses t h e  i m p o r t a n c e  o f  t e c h -  
n o l o g i c a l  development  and c a p i t a l  i n c r e a s e .  The c o m b i n e - h a r v e s t e r  
i s  a n  example o f  how p r o d u c t i o n  t e c h n o l o g y  h a s  become more and  
more c a p i t a l  i n t e n s i v e .  
T h i s  mGans t h a t  w i t h  t h e  t h r e e  f a c t o r s  o f  p roduc t ion - l and ,  
l a b o r ,  and c a p i t a l - t h e  c o n v e n t i o n a l  p r o d u c t i o n  f u n c t i o n s  are 
n o t  a p p r o p r i a t e  i f  one  is  n o t  a b l e  t o  j u s t i f y  a  c o n s t a n t  elas- 
t i c i t y  o f  s u b s t i t u t i o n  between e a c h  p a i r  o f  p r o d u c t i o n  f a c t o r s .  
I n s t e a d  o f  assuming s u c h  a  c o n s t a n c y ,  a  s o - c a l l e d  n e s t e d  produc-  
t i o n  f u n c t i o n  i s  u s e d .  Labor and c a p i t a l  a r e  s e e n  a s  f u n c t i o n -  
a l l y  s e p a r a b l e  f rom l a n d .  T h i s  means t h a t  g rowth  i n  c u l t i v a t e d  
l a n d  c a r r i e d  a  p r o p o r t i o n a l  i n c r e a s e  i n  t h e  m a r g i n a l  p r o d u c t i v -  
* 
i t y  o f  l a b o r  and c a p i t a l .  Labor  a n d  c a p i t a l  a r e  combined i n  a 
c o n s t a n t - e l a s t i c i t y - o f - s u b s t i t u t i o n  (CES) p r o d u c t i o n  f u n c t i o n  
i n t o  a  c o m p o s i t e  p r o d u c t i o n  f a c t o r  (H). H and l a n d  a r e  t h e n  com- 
b i n e d  i n  a  Cobb-Douglas f u n c t i o n .  T h e r e  i s  some e m p i r i c a l  sup-  
p o r t  f o r  n o t  c h o o s i n g  a Cobb-Douglas s p e c i f i c a t i o n  f o r  l a b o r  and  
c a p i t a l .  I n  a  s t u d y  by J u n g e n f e l t  ( 1 9 6 6 ) ,  it i s  shown t h a t  
l a b o r ' s  s h a r e  o f  va lue-added i n  a g r i c u l t u r e  d e c r e a s e d  b e f o r e  t h e  
F i r s t  World War (see T a b l e  3 ) .  J u n g e n f e l t  h a s  a l s o  e s t i m a t e d  
t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  be tween l a b o r  and c a p i t a l  t o  be  
* * 
0.6.  Thus a Cobb-Douglas s p e c i f i c a t i o n  f o r  t h e s e  two p r o d u c t i o n  
f a c t o r s  i s  i n a p p r o p r i a t e .  
*For a  d i s c u s s i o n  o f  t h e  s p e c i f i c a t i o n  o f  p r o d u c t i o n - t e c h n o l o g y  
i n  a g r i c u l t u r e  see Kaneda ( 1 9 7 9 : l l ) .  
**See J u n g e n f e l t  ( 1 9 6 6 : 2 2 ) .  These  e s t i m a t e s  c o v e r  t h e  whole  p e r -  
i o d  1870-1950, b u t  t o  o u r  knowledge t h e y  a r e  t h e  o n l y  o n e s  a v a i l -  
a b l e  t h a t  c o v e r  t h e  prewar  p e r i o d .  
Table 3. The labor share, 1870-1914. 
Period The whole Agriculture Industry Transport 
economy 
Source: Jungenfelt 1966:42. 
The CES production function is used for each nonagricultural 
sector. Even in these sectors, thedevelopment of the labor share 
of value added and the elasticity of substitution have been the 
base on which the choice has been made. As can be seen in the 
table neither the transport nor the industry exhibits constant 
shares. It is true that the sectors in the model differ from 
Jungenfelt's displayed in Table 3, but the model sectors 2 and 
3-the export-oriented and the homemarket-oriented industries- 
compose Jungenfelt's industry sector and his transport sector forms 
an increasing part (six percent in 1871-75 and 17 percent in 1911- 
15) of model sector 4, the service sector. The elasticities of 
substitution in industry and transport are estimated to be 0.6 
(Jungenfelt, 1966: 202). 
The production functions in the model have thus the following 
* form. For agriculture: 
*The complete mathematical statement of the model can be found in 
Appendix I. Equation numbers correspond with the mathematical 
statement. 
and f o r  t h e  r e m a i n i n g  f o u r  s e c t o r s  
X .  are g r o s s  o u t p u t  i n  s e c t o r  j ,  K .  t h e  c a p i t a l  s t o c k  and L t h e  
I I j  
employment i n  s e c t o r  j .  A i s  t h e  e f f i c i e n c y  p a r a m e t e r  i n  t h e  
a g r i c u l t u r a l  p r o d u c t i o n  f u n c t i o n ,  and c a n  be i n t e r p r e t e d  as a n  
i n d i c a t o r  o f  t h e  s t a t e  o f  t h e  t e c h n o l o g y .  a ,  6 .  and  y are d i s -  
I j 
t r i b u t i o n  p a r a m e t e r s .  The f o r m u l a t i o n  a l l o w s  f o r  d i f f e r n e t  v a l u e s  
o f  t h e s e  p a r a m e t e r s  i n  t h e  d i f f e r e n t  s e c t o r s .  The s u b s t i t u t i o n  
p a r a m e t e r  i s  p ,  and it i s  d e f i n e d  as 
where E~ i s  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n .  The t e c h n o l o g i c a l  
p a r a m e t e r s  are g i  and h i ,  and  g i  K i  and hi Li  c a n  be r e f e r r e d  t o  
J J J J  J J  
as " e f f i c i e n c y  c a p i t a l "  and " e f f i c i e n c y  l a b o r " ,  r e s p e c t i v e l y .  
T e c h n o l o g i c a l  development  i s  one  o f  t h e  dynamic f e a t u r e s  o f  
t h e  model. T h e r e  i s  h i s t o r i c a l  e v i d e n c e  o f  i t s  l a r g e  growth- 
c r e a t i n g  e f f e c t .  h e r g  h a s  e s t i m a t e d  t h a t  4 2  p e r c e n t  o f  t h e  
growth i n  p r o d u c t i v i t y  between 1870 and 191 3  i s  e x p l a i n e d  by t ech-  
n o l o g i c a l  p r o g r e s s  (&erg-; 1969:38) .  I t  i s  a l s o  shown t h a t  t h e  
growth i n  t e c h n o l o g y  was n o t  n e u t r a l  b u t  l a b o r - s a v i n g  ( J u n g e n f e l t ,  
1966; b e r g ,  1 9 6 9 ) .  Moreover,  t h e  l a b o r  s a v i n g  b i a s  w a s  n o t  o n l y  
a c h a r a c t e r i s t i c  f o r  t h e  i n d u s t r y  s e c t o r s  b u t  a l s o  f o r  a g r i c u l t u r e .  
The model f o r m u l a t i o n  c a p t u r e s  t h e s e  c h a r a c t e r i s t i c s .  The 
t e c h n o l o g i c a l  p a r a m e t e r s  i n  t h e  p r o d u c t i o n  f u n c t i o n s ,  A. g j ,  h j I  
change o v e r  t i m e  ( t )  a c c o r d i n g  t o  exogenously  de te rmined  growth 
ra tes  : 
The growth r a t e  X d i f f e r s  among t h e  d i f f e r e n t  s e c t o r s  and when 
A h  > A t h e  model e x h i b i t s  a  l a b o r  s a v i n g  b i a s  i n  t e c h n o l o g i c a l  
g  
growth. 
R e f l e c t i n g  t h e  h i s t o r i c a l  s i t u a t i o n ,  t h e  a r e a o f  c u l t i v a t e d  
l a n d  is  e n l a r g e d  o v e r  t i m e  i n  t h e  model: 
where r i s  t h e  an n u a l  r a t e  o f  growth i n  l a n d  ac r eage .  
The d i f f e r e n t  f a c t o r s  o f  p r o d u c t i o n  a r e  assumed t o  be  com- 
b ined  i n  such  a  way t h a t  t h e  p r o f i t  i s  maximized i n  each  s e c t o r .  
Before  t h e  n ece s sa r y  c o n d i t i o n s  a r e  p r e s e n t e d  it i s  wor thwhi le  
t o  p o i n t  o u t  t h r e e  s p e c i f i c  f e a t u r e s  o f  t h e  model. 
(1) Because o f  lower a g r i c u l t u r a l  wages, a r e a l l o c a t i o n  o f  
t h e  l a b o r  f o r c e  from a g r i c u l t u r e  t o  o t h e r  s e c t o r s  took  p l a c e .  
But,  a s  c a n  be s e e n  i n  F i g u r e  1 ,  t h e  wages w e r e  n o t  e q u a l i z e d  
d u r i n g  t h i s  p e r i o d .  For  a  d i s c u s s i o n  o f  t h e  s e c t o r i a l  wages 
see Bagge, Lundberg, an2 Svenn i l son  (1933). I n  a  p u r e  g e n e r a l  
e q u i l i b r i u m  model, t h e  l a b o r  f o r c e  i s  a l l o c a t e d  i n  e ach  p e r i o d  
o f  t i m e  i n  su ch  a  way t h a t  t h e  wages a r e  e q u a l i z e d  i f  no wage 
s t r u c t u r e  o r  i n e r t i a  i s  b u i l t  i n t o  t h e  model. I t  i s  t h u s  nec- 
e s s a r y  i n  a n  e q u i l i b r i u m  model,  w i t h  t h e  purpose  of  h i g h l i g h t i n g  
t h e  u r b a n i z a t i o n  p r o c e s s ,  t o  p ro long  t h e  e q u i l i b r a t i n g  p r o c e s s ,  
i . e . ,  t o  b u i l d  i n  some d i s e q u i l i b r a t i n g  mechanism. I n  t h i s  
model it i s  done t h r o u g h  t h e  s p e c i f i c a t i o n  o f  a n  e x p l i c i t l y  f o r -  
mula ted  m i g r a t i o n  f u n c t i o n .  A s  w i l l  be d i s c u s s e d  l a t e r ,  migra- 
t i o n  i s  a  f u n c t i o n  o f  t h e  wage r e l a t i o n s h i p  among d i f f e r e n t  sec- 
t o r s .  Thus t h e r e  w i l l  be  a  r e a l l o c a t i o n  o f  l a b o r  among t h e  
s e c t o r s  th rough  m i g r a t i o n ,  b u t  n o t  t o  such a n  e x t e n t  t h a t  wages 
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F i g u r e  1 .  Wages i n  d i f f e r e n t  s e c t o r s ,  1870-1914. 
S o u r c e :  J u n g e n f e l t ,  1966.  
( 2 )  The s t o c k  o f  c a p i t a l  i s  exogenously determined i n  t h e  
a g r i c u l t u r a l  and i n  t h e  urban s e c t o r s  a s  a  whole. The r ea son  
f o r  t h i s  a l l o c a t i o n  of  c a p i t a l  i s  t h a t  no e f f i c i e n t  c a p i t a l  mar- 
k e t  e x i s t e d  a t  t h a t  t i m e  (see p.  2 6 ) ,  s o  one c a n  assume t h a t  
c a p i t a l  was n o t  a l l o c a t e d  e f f i c i e n t l y  o v e r  a l l  t h e  s e c t o r s  o f  
t h e  economy, e s p e c i a l l y  n o t  between a g r i c u l t u r e  and t h e  rest of 
t h e  s e c t o r s .  Among t h e  urban s e c t o r s  i n  t h e  model c a p i t a l  i s  
a l l o c a t e d  acco rd ing  t o  d i f f e r e n c e s  i n  t h e  r a t e  of  r e t u r n s .  
( 3 )  There a r e  t h r e e  sets of  p r i c e s  i n  t h e  model. Pi a r e  
t h e  domes t ic  p r o d u c t i o n  c o s t s ,  and P: a r e  t h e  domes t ic  p r i c e s  o f  
commodity i which a r e  d i s t i n g u i s h e d  from t h e  domes t ic  p r o d u c t i o n  
c o s t s  th rough  t h e  i n f l u e n c e  o f  t h e  world market  i n  t h e  t h r e e  set- 
* 
t o r s  where f o r e i g n  t r a d e  o c c u r s .  
where i m  is  t h e  s h a r e  o f  impor t  i n  s e c t o r  i, see p. 23, gi i s  i W 
an  ad vaZorem custom d u t y  on impor t s ,  and Pi a r e  world market  
p r i c e s .  The e x p o r t - o r i e n t e d  s e c t o r  i s  assumed t o  be a  p r i c e  
t a k e r  on t h e  world market .  The world market  p r i c e  has  a  t o t a l  
p r i c e  p e n e t r a t i o n  on t h e  Swedish market .  Thus t h e  domes t ic  p r i c e  
i n  s e c t o r  2 is  exogenous i n  t h e  model: 
And i n  s e c t o r s  4 and 5-service, and b u i l d i n g  and c o n s t r u c t i o n -  
t h e r e  i s  no f o r e i g n  t r a d e  s o  no d i f f e r e n c e s  w i l l  occu r  between 
domest ic  p r o d u c t i o n  c o s t s  and domes t ic  p r i c e s :  
*The t r e a t m e n t  o f  t h e  f o r e i g n  t r a d e  i s  more f u l l y  d i s c u s s e d  on 
p .  21, a s  w e l l  a s  i n  Bergman and P 6 r  (1 9 8 0 )  . 
The t h i r d  se t  o f  p r i c e s  i n  t h e  model i s  i n t r o d u c e d  t o  s i m p l i f y  
t h e  t r e a t m e n t  o f  i n t e r m e d i a r y  goods. A se t  o f  s o - c a l l e d  v a l u e  
* 
added p r i c e s ,  P;,  i s  d e f i n e d  as t h e  p r o d u c t i o n  c o s t  on one  u n i t  
J 
of  a  commodity a f t e r  d e d u c t i o n  of  t h e  c o s t  f o r  t h e  n e c e s s a r y  
i n t e r m e d i a r i e s  t o  produce  t h a t  commodity: 
With t h e s e  t h r e e  b a s i c  f e a t u r e s  o f  t h e  model i n  mind, t h e  
n e c e s s a r y  c o n d i t i o n s  f o r  p r o f i t  max imiza t ion  c a n  b e  p r e s e n t e d .  
F i r s t  w e  have t h e  a g r i c u l t u r a l  s e c t o r .  Because c a p i t a l  s t o c k  
and a v a i l a b l e  l a n d  are exogenous,  t h e  p r o f i t  f u n c t i o n  is formu- 
l a t e d  as: 
where I l l  i s  p r o f i t  i n  a g r i c u l t u r e  and W1 t h e  wage ra te .  I n c l u d e d  
i n  111 are n o t  o n l y  r e m i t t a n c e s  t o  t h e  owners o f  c a p i t a l  and l a n d ,  
b u t  a l s o  t h e  n e c e s s a r y  d e p r e c i a t i o n  o f  t h e  c a p i t a l  s t o c k .  Labor 
i s  p a i d  i n  co r respondance  w i t h  i t s  m a r g i n a l  p r o d u c t i v i t y  and t h i s  
r e s u l t s  i n  t h e  f o l l o w i n g  c o n d i t i o n s  f o r  p r o f i t  maximizat ion:  
I n  t h e  f o u r  urban s e c t o r s  p r o f i t  i s  d e f i n e d  a s  
- 
* D M D B 
'i - Pi X - 'Xi Li - RCi (P2 Ki + P K . )  i 5 1 
* 
From t h e  " revenues"  Pi Xi [observe  t h a t  t h e  c o s t  f o r  i n t e rmed ia ry  
goods has  a l r e a d y  been deduc ted ,  see equa t i on  ( 4 ) ] ,  t h e  t o t a l  
wage sum ( W i  L i ) ,  t h e  r e t u r n s  on t h e  c a p i t a l  s t o c k  ( R C i ) ,  and 
d e p r e c i a t i o n  a r e  deducted.  The c a p i t a l  s t o c k  i s  d i v i d e d  i n t o  
B b u i l d i n g s ,  B,  and o t h e r  c a p i t a l  equipment M. K , rM a r e  t h e  an- 
nua l  r a t e  o f  d e p r e c i a t i o n  of  b u i l d i n g s  and p l a n t s ,  and t h e  rest 
of  t h e  c a p i t a l  s t o c k .  T h e . s h a r e  of  b u i l d i n g s  and p l a n t s  o u t  of  
t h e  t o t a l  c a p i t a l  s t o c k  i n  s e c t o r  i i s  ci. I f  t h e  concep t  "u se r  
c o s t "  o f  c a p i t a l ,  Qi,  (Johansen,  1974) is d e f i n e d  a s :  
t h e n  t h e  p r o f i t  f u n c t i o n  can  be r e v i r i t t e n  a s :  
The r e s u l t i n g  neces sa ry  c o n d i t i o n s  d e r i v e d  from t h i s  p r o f i t  func- 
t i o n  a r e :  
The e x p o r t  s e c t o r  i s  supposed t o  be t h e  s e c t o r  t h a t  l e a d s  
t h e  way i n  wages. The wage i n c r e a s e s  i n  t h a t  s e c t o r  a r e  fo l lowed 
by i n c r e a s e s  i n  o t h e r  urban s e c t o r s  and r e s u l t s  i n  a  r a t h e r  f i x e d  
wage s t r u c t u r e  ove r  t i m e .  D i f f e r e n t  wages over  t i m e ,  p l o t t e d  i n  
F i g u r e  1  seem t o  j u s t i f y  such an  assumpt ion.  The wages i n  t h e  
i n d u s t r y  branches  t h a t  form s e c t o r  2 ,  a r e  r a t h e r  c l o s e  t o  each 
o t h e r  and a r e  a l s o  h ighe r  t h a n  i n  t h e  honemarket-or iented sec- 
t o r s .  However, t h e  p u b l i c  a d m i n i s t r a t i o n  and t h e  t r a n s p o r t  
s u b s e c t o r  have t h e  h i g h e s t  wages. T h i s  may be  e x p l a i n e d  by a  
h i g h e r  s h a r e  o f  s k i l l e d  l a b o r  i n  t h e s e  s e c t o r s .  The f l u c t u a t i o n s  
i n  t h e  wages a l s o  s e e m  t o  s u p p o r t  t h e  h y p o t h e s i s  t h a t  t h e  e x p o r t  
s e c t o r  i s  wage d e t e r m i n i n g .  
The f i x e d  r e l a t i o n s h i p s  among t h e  u rban  s e c t o r s  a r e  b u i l t  
i n t o  t h e  model t h r o u g h  e q u a t i o n  (14)  : 
where w a r e  the c o n s t a n t s  and WU i s  a  v a r i a b l e  d e f i n e d  a s  e q u a l  j  
t o  u n i t y  i n  t h e  b a s e  y e a r .  oi i s ,  t h e r e f o r e ,  t h e  wage r a t e  a t  
2 
t h e  b a s e  p o i n t  o f  t i m e .  
With e q u a t i o n  ( 1 4 )  t h e r e  w i l l  be a  d i f f e r e n t  wage r a t e  i n  
each  o n e  o f  t h e  u r b a n  s e c t o r s  and t h e  s u p p l y  o f  l a b o r  i n  t h e  
u r b a n  s e c t o r  w i l l  b e  a l l o c a t e d  s o  t h a t  t h i s  r e l a t i o n s h i p  p r e v a i l s  
o v e r  t i m e .  The a l l o c a t i o n  o f  t h e  c a p i t a l  s t o c k ,  which i s  exogen- 
o u s l y  de te rmined  f o r  t h e  u r b a n  s e c t o r ,  i s  de te rmined  i n  t h e  same 
way : 
The c o n s t a n t s  a r e  q  and RCU is  a  v a r i a b l e  d e f i n e d  a s  u n i t y  i n  
1'  
t h e  i n i t i a l  y e a r ,  and q  a r e ,  t h e r e f o r e ,  t h e  r a t e s  o f  r e t u r n  i n  j 
t h e  f o u r  u rban  s e c t o r s  i n  t h e  b a s e  y e a r .  
THE FACTOR MARKET 
D i f f e r e n t  c h a r a c t e r i s t i c s  o f  t h e  f a c t o r  m a r k e t s  have  been 
d i s c u s s e d  i n  t h e  p r e v i o u s  s e c t i o n s .  I t  i s  enough j u s t  t o  p r e s e n t  
t h e  e q u a t i o n s  which c l o s e  t h e  l a b o r  and t h e  c a p i t a l  m a r k e t s .  The 
s u p p l y  o f  l a b o r  i s  a  f u n c t i o n  o f  t h e  p o p u l a t i o n  i n  t h e  a g r i c u l -  
t u r a l  ( N 1  and u rban  ( N U )  a r e a s :  
p1 be ing  t h e  p a r t i c i p a t i o n  r a t e .  I n  a  s t u d y  by S i l e n s t a m  t h e  
development o f  t h e  l a b o r  p a r t i c i p a t i o n  r a t e  d u r i n g  t h e  prewar 
p e r i o d  i s  d i s c u s s e d .  H e  found t h a t  t h e  r a t e  i n c r e a s e d  f o r  b o t h  
men and women d u r i n g  t h e  prewar pe r iod :  f rom 79.7 p e r c e n t  i n  
1870 t o  88 p e r c e n t  i n  1910 f o r  men above t h e  a g e  o f  15,  and from 
18.9 p e r c e n t  i n  1870 t o  21.2 p e r c e n t  i n  1910 f o r  women. There- 
f o r e ,  t h e  p a r t i c i p a t i o n  r a t e  i n  t h e  model i s  n o t  a  f i x e d  p a r m -  
eter  b u t  a n  exogenous v a r i a b l e  which i n c r e a s e s  o v e r  t i m e  ( S i l e n -  
s tam, 1970: 1 0 2 ) .  
r , 
The employment i n  t h e  d i f f e r e n t  u rban  s e c t o r s  have t o  add 
up t o  t h e  s u p p l y  o f  t h e  l a b o r  i n  t h e s e  s e c t o r s  (LU)  : 
The p o p u l a t i o n  grows t h r o u g h  m i g r a t i o n  a s  w e l l  a s  n a t u r a l  i n -  
c r e a s e  and m i g r a t i o n  i s  a  f u n c t i o n  o f  t h e  r e l a t i v e  wages between 
a g r i c u l t u r e  and i n d u s t r i e s .  The l a b o r  supp ly  i n  t h e  u rban  sec -  
t o r  i s ,  t h r o u g h  m i g r a t i o n ,  s e n s i t i v e  t o  r e l a t i v e  wage d i f f e r e n c e s  
and t h e  l a b o r  s u p p l y  c u r v e  t h u s  s l o p e s  upward. 
The c a p i t a l  s t o c k  i n  t h e  d i f f e r e n t  u rban  s e c t o r s  h a s  t o  add 
up t o  t h e  t o t a l  c a p i t a l  s t o c k  a v a i l a b l e  t o  them, KU: 
HOUSEHOLD DEMAND AND INCOME 
Consumption demand and i t s  p a t t e r n  h a s  l o n g  been s u p p r e s s e d  
i n  t h e  e x p l a n a t i o n  of  t h e  long-run economic growth p r o c e s s ,  a t  
l e a s t  i n  t h e o r e t i c a l  s t u d i e s .  The supp ly  c o n d i t i o n  h a s  a lways  
been t h e  p r imary  f o c u s .  I n  d i f f e r e n t  e m p i r i c a l  s t u d i e s ,  however, 
t h e  impor tance  o f  t h e  f i n a l  demand and i t s  s t r u c t u r e  has  been 
s t r e s s e d  ( K e l l e y ,  1968, 1 9 6 9 ) .  
I n  a  s i m p l e  two s e c t o r  s i m u l a t i o n  model by K e l l e y ,  William- 
son ,  and Cheetham, t h e  e f f e c t  on t h e  growth p r o c e s s  from t h e  
demand s i d e  was a n a l y z e d .  The c o n c l u s i o n  was t h a t  
..... demand does  p l a y  a p e r v a s i v e  and i m p o r t a n t  r o l e  
i n  t h e  model th rough  changes  i n  consumer tas tes .  In-  
d e e d ,  i n  a  s i m u l a t i o n  exper iment  w e  f i n d  t h a t  t h e  
s e n s i t i v i t y  o f  t h e  economy t o  s h i f t s  i n  tastes  toward 
u rban  goods  may be a s  s t i m u l a t o r y  t o  s t r u c t u r a l  change 
i n  t h e  l o n g  r u n  a s  a l t e r a t i o n s  i n  s a v i n g s  p a r a m e t e r s ,  
t h e  v a r i a b l e  o f  t r a d i t i o n a l  f o c u s  i n  t h e  development  
l i t e r a t u r e .  Thus, t h e  " d e m o n s t r a t i o n  e f f e c t , "  com- 
monly a v i l l a i n  i n  d e s c r i p t i v e  a n a l y s e s  o f  growth and 
development ,  may t u r n  o u t  t o  be  as much a h e r o  as t h e  
t o u t e d  p u r i t a n  e t h i c  r e g a r d i n g  h i g h  s a v i n g s  and spend- 
i n g  p rudence  ( K e l l e y ,  Wil l iamson,  and Cheetham, 1974: 
2 4 1 ) .  
Did demand p l a y  a s imilar  r o l e  i n  t h e    we dish development? 
I n  t h e  s i m u l a t i o n s  o f  t h e  model t h i s  q u e s t i o n  can  be answered.  
From d i f f e r e n t  s t u d i e s  it i s  c l e a r  t h a t  t h e r e  h a s  been a s h i f t  
i n  t h e  consumption p a t t e r n s .  I n  a  s t u d y  o f  t h e  c o s t  o f  l i v i n g  
i n  Sweden, 1860-1930, Myrdal composed two t y p i c a l  household  
b u d g e t s ,  one  f o r  t h e  midd le  and one  f o r  t h e  end o f  t h e  1 9 t h  
c e n t u r y  (Myrdal ,  1933:116, 1 3 8 ) .  H e  found t h a t  d u r i n g  t h i s  t i m e  
t h e  consumption p a t t e r n  changed c o n s i d e r a b l y .  For  example, t h e  
s h a r e  o f  t h e  f a m i l y  income s p e n t  on  food  d e c r e a s e d  from 65 t o  55 
p e r c e n t .  I n  a s t u d y  by A l l e n  (1955:91) comparing household  bud- 
g e t s  f o r  i n d u s t r i a l  and a g r i c u l t u r a l  workers  f o r  t h e  y e a r  1313/ 
14 ,  t h e  same c o n c l u s i o n  was drawn. A s  e x p e c t e d ,  t h e  s h a r e  o f  
food  e x p e n d i t u r e  was h i g h e s t  amongthe  lower  p a i d  r u r a l  workers .  
These changes  i n  budge t  s h a r e s  f o r  d i f f e r e n t  t y p e s  o f  commodit ies  
a r e  due  t o  b o t h  p r i c e  and income-e f fec t s .  Changes i n  r e l a t i v e  
p r i c e s  a f f e c t s  t h e  a l l o c a t i o n  o f  e x p e n d i t u r e .  When t h e  p e r  c a p i t a  
income g r o w s , t h e  m a r g i n a l  i n c r e a s e  i n  demand f o r  l u x u r i e s  ( i n -  
d u s t r i a l  goods)  i s  l a r g e r  t h a n  t h a t  f o r  n e c e s s i t i e s  ( a g r i c u l t u r a l  
g o o d s ) .  T h i s  s o - c a l l e d  Engel  e f f e c t  h a s  been a t y p i c a l  f e a t u r e  
o f  t h e  growth p r o c e s s  i n  v a r i o u s  t y p e s  o f  c o u n t r i e s  o n  d i f f e r e n t  
development  l e v e l s  (Houthakker,  1 9 5 7 ) ,  and Sweden i s  no e x c e p t i o n  
( P a r k s ,  1969 :648) .  The t y p i c a l  r e l a t i o n s h i p  between income elas- 
t i c i t i e s  o f  d i f f e r e n t  commodit ies  seems t o  be t h a t  t h e  income 
e l a s t i c i t y  f o r  p r imary  p r o d u c t s  i s  lower t h a n  f o r  i n d u s t r i a l  
goods ,  which i s  lower  t h a n  f o r  s e r v i c e s .  
B e s i d e s  t h e s e  demand s t r u c t u r e  c h a r a c t e r i s t i c s ,  d u a l i t y  i n  
t h e  demand p a t t e r n  i s  sometimes s t r e s s e d  ( K e l l e y ,  Wil l iamson,  
and Cheetham (1972 :76) .  The consumers i n  t h e  u rban  a r e a s  d i s c l o s e  
a n o t h e r  consumption p a t t e r n  t h a n  t h e  p o p u l a t i o n  i n  t h e  t r a d i t i o n a l  
a g r i c u l t u r a l  s e c t o r .  Thus u r b a n i z a t i o n  a l s o  p l a y s  a n  i m p o r t a n t  
i n d i r e c t  r o l e  i n  t h e  development  p r o c e s s  th rough  i t s  i n f l u e n c e  on 
t h e  p a t t e r n  o f  f i n a l  demand. 
A g a i n s t  t h i s  background t h e  household  demand i n  t h e  model 
i s  c a p t u r e d  by two e x p e n d i t u r e  sys tems ,  one  f o r  t h e  u rban  a r e a s  
( U )  and one  f o r  t h e  a g r i c u l t u r a l  a r e a s  ( A ) .  The s e l e c t e d  form 
* 
i s  t h e  L i n e a r  E x p e n d i t u r e  System (LES) . 
where D i s  consumption o f  commodity i i n  s e c t o r  j ,  b i j  i s  a i j  
p a r a m e t e r  which c a n  b e  s e e n  a s  t h e  s u b s i s t e n c e  consumption of  
commodity i i n  s e c t o r  j ,  and B i j  s t a n d s  f o r  t h e  m a r g i n a l  propen- 
s i t y  t o  consume commodit ies  a f t e r  s u b s i s t e n c e  e x p e n d i t u r e s  are 
s a t i s f i e d .  The consumpt ion e x p e n d i t u r e  C i s  t h e  r e m a i n i n g  d i s -  j 
p o s a b l e  income a f t e r  d e d u c t i o n  f o r  s a v i n g s .  D i f f e r e n t  s a v i n g s  
1 c 
rates  ( s  , s ) a r e  assumed f o r  l a b o r  and c a p i t a l  income. 
I n  e q u a t i o n s  (21 ) - ( 2 4 )  , t h e  d i s p o s a b l e  incomes a r e  d e f i n e d .  
The t a x  ra te ,  T, d i f f e r s  between l a b o r  and c a p i t a l  incomes. 
Besides income from wages, t h e  a g r i c u l t u r a l  l a b o r  f o r c e  r e c e i v e s  
r e m i t t a n c e s  from e m i g r a n t s  ( R E ) .  These incomes have o f t e n  been 
n e g l e c t e d  i n  s t u d i e s  o f  t h i s  p e r i o d ,  b u t  t h e y  are of  a s u b s t a n -  
t i a l  magnitude.  The amount f l u c t u a t e s  around a n  a v e r a g e  o f  o n e  
*A d e t a i l e d  t r e a t m e n t  o f  LES c a n  be  found i n  Powell  (1974)  where 
t h e  d e r i v a t i o n  from t h e  u n d e r l y i n g  u t i l i t y  f u n c t i o n s  i s  a l s o  dis -  
c u s s e d .  
p e r c e n t  o f  t h e  Swedish n a t i o n a l  p r o d u c t  ( L i n d a h l ,  Dahlgren ,  and 
~ o c h ,  1937:588) .  I n  t h e  model it i s  assumed t h a t  t h e s e  r e m i t t a n -  
c e s  a r e  s e n t  t o  p e o p l e  l i v i n g  i n  t h e  r u r a l  a r e a s  s i n c e  t h e s e  are  
t h e  main o r i g i n s  of  t h e  e m i g r a n t s .  The r e m i t t a n c e s  a r e  exogen- 
o u s l y  de te rmined  i n  t h e  model. The c a p i t a l  income i n  t h e  a g r i -  
c u l t u r a l  s e c t o r  
c o n s i s t s  of  income from l a n d  and c a p i t a l .  I n  t h e  urban s e c t o r ,  
l a b o r  income comes o n l y  from employment i n  i n d u s t r i e s :  
and c a p i t a l  income comes from r e t u r n s  on c a p i t a l  i n v e s t m e n t s  
EXPORTS AND IMPORTS 
A s  h a s  a l r e a d y  been p o i n t e d  o u t  i n  t h e  d i s c u s s i o n  on t h e  
s e c t o r a l  d i v i s i o n  i n  t h e  model,  e x p o r t s  have p l a y e d  a c r u c i a l  r o l e  
i n  Swedish economic development .  The e f f e c t  on economic growth 
have been a l o n g  two l i n e s ,  t h r o u g h  a n  i n c r e a s e  i n  t h e  demand o f  
Swedish p r o d u c t s  and th rough  a n  i n c r e a s e  i n  p r o d u c t i v i t y  because  
o f  c o m p e t i t i o n  w i t h  f o r e i g n  s u p p l y .  
The e f f e c t s  on economic growth w e r e  r a t h e r  i m p o r t a n t  d u r i n g  
t h e  Swedish prewar  p e r i o d .  Ohlsson (1969:60) h a s  e s t i m a t e d  t h a t  
t h e  d i r e c t  and i n d i r e c t  e f f e c t s  o f  f o r e i g n  t r a d e  have  c o n t r i b u t e d  
t o  56 p e r c e n t  of  t h e  growth i n  t h e  n a t i o n a l  p r o d u c t  between 1870 
and 1890 and t o  29 p e r c e n t  between 1890 and 1913. H e  a l s o  con- 
c l u d e d  t h a t  a l a r g e  p a r t  o f  t h e  t e c h n i c a l  p r o g r e s s  made d u r i n g  
t h i s  t ime  c a n  be e x p l a i n e d  by f o r e i g n  t r a d e  t h r o u g h  i t s  p o s i t i v e  
e f f e c t  on  p r o d u c t i v i t y .  
These s t i m u l a t i n g  e f f e c t s  on  t h e  Swedish economy, made pos- 
s i b l e  by a q u i c k  a d a p t a t i o n  t o  new world marke t  c o n d i t i o n s ,  
a l t e r e d  t h e  s t r u c t u r e  of  t h e  Swedish f o r e i g n  t r a d e .  
~t t h e  ou tb reak  o f  t h e  F i r s t  World War, abou t  one t h i r d  
o f  Sweden's e x p o r t s  c o n s i s t e d  o f  goods t h a t  25 y e a r s  
e a r l i e r  had n o t ,  b road ly  speak ing ,  e x i s t e d  i n  t h e  Swedish 
e x p o r t  s t a t i s t i c s .  The expans ive  powers i n  t h e  e x p o r t s  
had t he r eby  been usurped by q u i t e  o t h e r  groups  o f  goods 
t h a n  e a r l i e r  ( F r i d l i z i u s ,  1963:30). 
Two c h a r a c t e r i s t i c  f e a t u r e s  of t h i s  s t r u c t u r a l  change should  be  
s t r e s s e d :  
( 1 )  The d e c l i n e  i n  a g r i c u l t u r a l  e x p o r t s ,  a s  shown i n  Table  
2.  I n  t h e  1870s, a g r i c u l t u r a l  e x p o r t s  made up more t h a n  20 per -  
c e n t  of  Sweden's t o t a l  e x p o r t s .  Oa ts  were t h e  most impor t an t  
e x p o r t  p roduc t  u n t i l  1890 when b u t t e r  took t h i s  p o s i t i o n .  The 
s t a g n a t i o n  i n  g r a i n  e x p o r t s  was due  t o  sharpened compe t i t i on .  
(Russ ia  and America became s t r o n g  c o m p e t i t o r s  because  of  improved 
t r a n s p o r t a t i o n  f a c i l i t i e s . )  Toward t h e  end o f  t h e  c e n t u r y  g r a i n  
e x p o r t s  a lmos t  ended. 
( 2 )  The change from r a w  m a t e r i a l  e x p o r t s  ( i r o n  o r e  and t i m -  
b e r )  t o  more manufactured p roduc t s .  I r o n  o r e  had been t h e  t r a d -  
i t i o n a l  Swedish e x p o r t  f o r  a long  t i m e ,  t e c h n i c a l  i n n o v a t i o n s  and 
o r g a n i z a t i o n  changes ,  however, a l t e r e d  i t s  s t r u c t u r e .  The o l d  
mining a r e a s  i n  c e n t r a l  Sweden began t o  c o n c e n t r a t e  on manufac- 
t u r e d  p roduc t s  and t h e  phosphorus i r o n  o r e  i n  t h e  North became 
worth mining.  Fur thermore ,  i n  t h e  1890s, t h e  e n g i n e e r i n g  i n d u s t r y  
s t a r t e d  t o  expand on  t h e  b a s i s  o f  two e a r l y  Swedish i nnova t i ons :  
t h e  s e p a r a t o r  an  o r i g i n a l  Swedish i n v e n t i o n ,  and t h e  t e l ephone .  
Also  t h e  t imber  i n d u s t r y  began t o  r e f l e c t  t h e  t y p i c a l  e x p o r t  p a t -  
tern-a t r a n s i t i o n  t o  manufactured p roduc t s .  I n  t h e  1880s t h i s  
i n d u s t r y  h e l d  a 43 p e r c e n t  s h a r e  o f  t h e  world market  b u t  t h i s  
s h a r e  dec rea sed  c o n s i d e r a b l y  by t h e  end o f  t h e  1890s. During t h e  
same p e r i o d ,  however, t h e  p u l p  and paper  i n d u s t r y  began t o  expand. 
The i n c r e a s e  i n  world t r a d e ,  a s  w e l l  a s  t h e  development of  produc- 
t i v i t y  and p roduc t i on  c o s t s  i n  Sweden, i n  r e l a t i o n  t o  t h e  rest o f  
t h e  world ,  has  been p o i n t e d  o u t  a s  t h e  de te rmin ing  f a c t o r s  behind 
t h e  growth o f  Swedish e x p o r t s  (Ohlsson,  1969:83).  
These f a c t o r s  a r e  t h u s  i nc luded  a s  expor t -de te rmin ing  f ac -  
t o r s  i n  t h e  model. A s  can be  s e e n  i n  t h e  t r a d e  s t a t i s t i c s  (Tab le  
2 ) ,  e x p o r t s  have occu r r ed  i n  a l l  of t h e  t h r e e  model s e c t o r s  t h a t  
have p a r t i c i p a t e d  i n  f o r e i g n  t r a d e .  The model a l s o  a l l ows  f o r  
t h i s .  I n  s e c t o r s  1 and 3 ,  t h e  a g r i c u l t u r a l  s e c t o r  and t h e  home- 
market s e c t o r ,  t h e  expor t  f u n c t i o n s  have an i n d e n t i c a l  formulat ion:  
Exports  from s e c t o r  i, Exi t a r e  determined by t h e  r e l a t i o n  between 
Swedish p roduc t ion  c o s t s  Pi and t h e  world market p r i c e s  P:, a s  
we l l  a s  t h c  growth o f  t h e  world market ,  a .  The p r i c e  e l a s t i c i t y  
parameter ,  c i ,  c a p t u r e s  t h e  response  between changes i n  r e l a t i v e  
p r i c e s  and e x p o r t s ,  EXO, being  c o n s t a n t .  A l l  t h e  Swedish main 
e x p o r t  i n d u s t r i e s  a r e  p u t  t o g e t h e r  i n t o  one s e c t o r  i n  t h e  model: 
s e c t o r  2-the expor t -o r i en t ed  i n d u s t r y .  Thus one f e a t u r e  of  
t h e  Swedish e x p o r t  p a t t e r n  cannot  be caught  i n  t h e  model, t h e  
t r a n s i t i o n  from raw m a t e r i a l  e x p o r t s t o t h e  expor t  of manufactured 
* 
produc ts .  More than  t h r e e  f o u r t h s  of  i n d u s t r i a l  e x p o r t s  a r e  
covered by s e c t o r  2 .  I n  1899, t h e  t o t a l  s h a r e  of  i n d u s t r y  pro- 
d u c t s  i n  t h e  world market  was 0.97 p e r c e n t  and i n  1913 1.25 per-  
c e n t  (Ohlsson,  1969:79).  I t  seems r easonab le  t o  assume from 
t h i s  t h a t  t h e  e x p o r t  i n d u s t r y  was a  p r i c e - t a k e r  i n  t h e  world 
market  and t h a t  t h e s e  p roduc t s  s o l d  a t w o r l d m a r k e t  p r i c e s  i n  t h e  
D w home market  ( i . e . ,  P2 = P 2 ) .  The e x p o r t - l i m i t i n g  f a c t o r  i s ,  
t h e r e f o r e ,  t h e  growth o f  t h e  c a p a c i t y  of t h e  i n d u s t r y  ( i . e . ,  t h e  
p r o d u c t i v i t y  i n c r e a s e s  and c a p i t a l - f o r m a t i o n ) .  Agains t  t h i s  
background t h e  expor t  f u n c t i o n  cannot  be of  t h e  same t y p e  a s  it 
i s  f o r  s e c t o r s  1 and 3. I n s t e a d  t h e  e x p o r t s  f r o m s e c t o r  2 a r e  de- 
termined a s  a  r e s i d u a l  i n  t h e  ba lance  of  payments. This  means, 
f o r  i n s t a n c e ,  t h a t  t h e  c a p a c i t y  growth of  t h e  e x p o r t  i n d u s t r y  
w i l l  i m p l i c i t l y  he t h e  l i m i t i n g  f a c t o r  of  e x p o r t s  through t h e  
development o f  o t h e r  economic v a r i a b l e s  i n  t h e  model: 
*We have n o t  d i v i d e d  t h i s  s e c t o r  i n t o  a  base  i n d u s t r y  s e c t o r  and 
a  r e f i n i n g  i n d u s t r y  s e c t o r  i n  o r d e r  t o  c a p t u r e  t h i s  t r a n s i t i o n  
because,  t o  o u r  knowledge, t h e  necessary  d a t a  a r e  n o t  a v a i l a b l e .  
where I M  i s  i m p o r t ,  F n e t  c a p i t a l  i n f l o w  from a b r o a d ,  and RE re- 
m i t t a n c e s .  
I m p o r t s  w e r e  a l s o  c o n c e n t r a t e d  i n  a few p r o d u c t s  as w e r e  
e x p o r t s .  But as t h e  economy grew i m p o r t s  became more and more 
d i v e r s i f i e d  (see T a b l e  2 ) .  The main i m p o r t  g roups  w e r e  a g r i c u l -  
t u r a l  p r o d u c t s  (more t h a n  25 p e r c e n t  o f  i m p o r t s  d u r i n g  t h e  e n t i r e  
p e r i o d ) ,  food p r o d u c t s , a n d  t e x t i l e  and c l o t h i n g .  As c a n  a l s o  be  
s e e n  i n  T a b l e  2, i m p o r t s  p r e v a i l e d  i n  a l l  o f  t h e  s e c t o r s  open t o  
f o r e i g n  t r a d e .  T h e r e f o r e ,  s p e c i f i c  i m p o r t  f u n c t i o n s  have  been 
f o r m u l a t e d  f o r  e a c h  one  o f ' t h e  sectors. I n  o r d e r  t o  a l l o w  f o r  
b o t h  e x p o r t s  and i m p o r t s  i n  e a c h  o f  t h e  t h r e e  model s e c t o r s ,  one  
h a s  t o  assume a  f i n i t e  e l a s t i c i t y  o f  s u b s t i t u t i o n  between domes- 
t i c a l l y  produced commodities and t h o s e  s u p p l i e d  by f o r e i g n  pro-  
d u c e r s .  The d o m e s t i c  s u p p l y  of  a comnodity i s  t h u s  t h e  sum o f  
i m p o r t s  and d o m e s t i c  o u t p u t  less e x p o r t s .  The p r o p o r t i o n  i s  de- 
t e rmined  by : 
I M ,  
0 The i m p o r t  s h a r e  i s  n o t  o n l y  a c o n s t a n t ,  i m i ,  b u t  a l s o  a  f u n c t i o n  
o f  t h e  r e l a t i o n s h i p  between d o m e s t i c  p r o d u c t i o n  c o s t  and world 
marke t  p r i c e s - - ( p l u s  any  custom d u t y ,  4, t h a t  may o c c u r ) ,  and where 
p i  i s  t h e  p r i c e  e l a s t i c i t y  pa ramete r .  
S i n c e  no p r i c e  d i f f e r e n c e s ,  by assumpt ion ,  e x i s t  i n  s e c t o r  
2,  p r i c e s  c a n n o t  have a n  impac t  on t h e  i m p o r t  s h a r e .  I n s t e a d  it 
i s  assumed, i n  c o r r e s p o n d a n c e  w i t h  t h e  f i g u r e s  i n  Tab le  2 ,  p.  7 ,  
t h a t  t h e  s h a r e  d i m i n i s h e s  o v e r  t i m e :  
I N 2  0 - $ t  
im2 ' X.. - EX- = i m 2  e 
SAVINGS AND INVESTMENT 
Domest ic  s a v i n g s  d i s p l a y e d  two d i f f e r e n t  t e n d e n c i e s  d u r i n g  
t h e  1870-1914 p e r i o d ,  a s  can  be  s e e n  i n  F i g u r e  2 .  During  t h e  
1870s and t h e  1880s ,  t h e  s a v i n g s  r a t e  d i m i n i s h e d  from z l m o s t  1 1  
p e r c e n t  t o  a r o u n d  s e v e n  p e r c e n t .  The r a t e  showed a  r a p i d  i n -  
c r e a s e ,  however ,  a t  t h e  b e g i n n i n g  o f  t h e  1890s .  
The i n v e s t m e n t  r a t e  e x h i b i t e d  a s i m i l a r  p a t t e r n ,  b u t  t h e  
r e d u c t i o n  i n  t h e  i 8 7 0 s  a n d  1880s was n o t  a s  p r o n o m c e d  as t h e  
d e c l i n e  i n  t h e  s a v i n g s  ra te .  The d i f f e r e n c e  be tween t h e s e  two 
c o n c e p t s  i s  t h e  n e t  c a p i t a l  bo r rowing  from a b r o a d  (when t h e  i n -  
v e s t m e n t  r a t e  i s  h i g h e r  t h a n  t h z  s a v i n g s  r a t e ) .  From F i g u r e  2  
it i s  o b v i o u s  t h a t  t h e r e  was a n  i m p o r t a n t  i n f l o w  o f  f o r e i g n  c a p i -  
t a l  t o  Sweden duringtheindustrialization p e r i o d .  The b o r r o w i n g  
from a b r o a d ,  m a i n l y  from F r a n c e ,  was u n d e r t a k e n  p r i m a r i l y  by t h e  
government  (Sundbom, 1 944)  . Economic h i s t o r i a n s  have  found  t h a t  
f o r e i g n  c a p i t a l  p l a y e d  a  c r u c i a l  r o l e  i n  Sweden ' s  economic Zeve l -  
opment p r o c e s s .  Through c a p i t a l  i n f l o w  Sweden w a s  a b l e  t o  b u i l d  
"ci t ies ,  r a i l w a y s ,  znd f a c t o r i e s  a t  t h e  same t ime"  ( ~ i r d l u n d ,  
1942 :194) .  T h e r e f o r e ,  t h e  i n v e s t m e n t  i n  t h e  i n f r a s t r u c t u r e  
( h o u s i n g  and  t r a n s p o r t a t i o n )  made up  o v e r  50 p e r c e n t  o f  t h e  t o t a l  
i n v e s t n e n t s  d u r i n g  t h e  prewar  p e r i o d .  The h o u s i n g  s h a r e  f l u c t u -  
a t e d  be tween 30-40 p e r c e n t  and i n v e s t m e n t  i n  t r a n s p o r t a t i o n  was 
a round  20 p e r c e a t .  I n d u s t r y ' s  s h a r e  i n c r e a s e d  from 16 p e r c e n t  
i n  t h e  1970s t o  25 p e r c e n t  b e f o r e  -the F i r s t  World War and  a g r i -  
c u l t u r a l  i n v e s t m e n t s  d e c l i n e d  f r o n  22 p e r c e n t  t o  n i n e  p e r c e n t  o f  
t h e  t o t a l  i n v e s t m e n t  (Lundberg ,  1969 :142) .  
Dur ing  t h e  b e g i n n i n g  o f  t h e  i n d u s t r i a l  e r a  h a r d l y  any  f i n a n -  
c i a l  m a r k e t  e x i s t e d .  The need  o f  i n d u s t r i a l  c a p i t a l  was t o  a  
g r e a t  e x t e n t  m e t  by i n t e r n a l  s o u r c e s  t h r o u g h  r e t a i n e d  p r o f i t s ,  
and t h e  e x t e r n a l  c r e d i t  f a c i l i t i e s  w e r e  m a i n l y  s u p p l i e d  by p r i v a t e  
* 
p e r s o n s  w i t h  a  c l o s e  c o n n e c t i o n  t o  t h e  companies .  Toward t h e  
end o f  t h e  c e n t u r y  p r i v a t e  banks  became more and  more i m p o r t a n t  
a s  c o l l e c t o r s  o f  p r i v a t e  s a v i n g s  and  s u p p l i e r s  o f  c r e d i t .  The 
growth  o f  f i n a n c i a l  i n t e r m e d i a r i e s  made t h e  c a p i t a l  m a r k e t  more 
e f f i c i e n t ,  b u t  n e v e r t h e l e s s  by t h e  end o f  t h e  p e r i o d ,  t h e  m a r k e t  
was f a r  f rom b e i n g  d e s c r i b e d  a s  a n  e z f i c i e n t  m a r k e t .  Thus 
*For  a  d e s c r i p t i o n  o f  t h e  f i n a n c i n g  o f  t h e  Swedish i n d u s t r y  d u r -  
i n g  t h e  i n d u s t r i a l  b r e a k t h r o u g h ,  see ~ s r d l u n d  ( 1 9 4 7 ) .  
- ----,- Domestic saving/domestic income 
Total investment/total income 
F i g u r e  2 .  S a v i n g s  a n d  i n v e s t m e n t  r a t e ,  1870-1914 .  
S o u r c e :  K r a t z  a n d  N i l s s o n  ( 1 3 7 5 )  T a b l e  2.2 .3 .  
c a p i t a l  fo rmat ion  i n  Sweden was c h a r a c t e r i z e d  by l a r g e  government 
i n v e s t m e n t ,  f o r e i g n  borrowing,  and a srowing b u t  i m p z r f e c t  f i r ,an-  
c i a 1  marke t .  
T h e r e f o r e ,  t o  i n c l u d e  a n  a i l o c a t i o n  mechanism i n  t h e  model 
which e f f i c i e n t l y  a l l o c a t e s  t h e  c a p i t a l  s o  t h a t  d i f f e r e n t i a l s  i n  
r a t e  of  r e t u r n s  between a l l  s e c t o r s  a r e  o b l i t e r a t e d  seems t o  be 
an  i n c o r r e c t  way t o  d e s c r i b e  t h e  a c t u a l  s i t u a t i o n .  The i d e a l  
model f o r m u l a t i o n  i s ,  o f  c o u r s e ,  t o  f oma l i ze  t h i s  i m p e r f e c t  c a p i -  
t a l  marke t  and t o  endogenize  c a p i t a l  fo rmat ion .  But ,  a t  t h i s  
s t a g e  a  s i m p l e r  t r e a t m e n t  i s  chosen a s  p r e v i o u s l y  d e s c r i b e d .  
C a p i t a l  i s  exogenously  g i v e n  t o  a g r i c u l t u r a l  and urban sec- 
B t o r s .  C a p i t a l  s t o c k  c o n s i s t s  o f  b u i l d i n g s  and p l a n t s ,  K;, and 
M J 
o t h e r  c a p i t a l  equipment K . T h i s  s t o c k  changes  o v e r  t i m e  due t o  j 
exogenously de te rmined  g r o s s  i nves tmen t s  i n  t h e  a g r i c u l t u r a l  and 
u rban  s e c t o r s .  A s  p r e v i o u s l y  s t a t e d ,  t h e  c a p i t a l  s t o c k  i s  d i v i c e d  
among t h e  urban s e c t o r s  a c c o r d i n g  t o  d i f f e r e n c e s  i n  c o s t s  o f  c a p i -  
t a l  i n  such  a  way a s  t o  m a i n t a i n  a  s p e c i f i c  r e l a t i o n s h i p  (see 
e q u a t i o n  1 3) . 
where K~ and rM a r e  t h e  d i f f e r e n t  d e p r e c i a t i o n  r a t e s  and 5 i s  j 
t h e  s h a r e  o f  b u i l d i n g s  and p l a n t s  o u t  o f  t h ~  t o t a l  c a p i t a l  s t o c k .  
Inves tment  ( I )  i s  d i v i d e d  in+.o  ",7o t y p e s  o f  p h y s i c a l  c a p i t a l  
which e x i s t  i n  t h e  model. T h i s  i s  because  t h e y  a r e  produced i n  
two d i f f e r e n t  s e c t o r s :  b u i l d i n g s  and p l a n t  equipment a r e  prozuced 
i n  s e c t o r  5 and t h e  remain ing  p h y s i c a l  c a p i t a l  i s  produced i n  
s e c t o r  2 .  
Savings  o r i g i n a t e  from two d i f f e r e n t  sou rce s :  p r i v a t e  s av ing  
and government s av ing .  P r i v a t e  s av ings  a r e  d e r i v e d  from l a b o r  and 
c a p i t a l  incomes i n  bo th  a g r i c u l t u r a l  and urban s e c t o r s :  
where s1 and sC a r e  t h e  s h a r e s  o f  s a v i n g s  o u t  o f  l a b o r  and c a p i t a l  
incomes, and sP a r e  t h e  t o t a l  p r i v a t e  s a v i n g s .  Fur thermore ,  sav- 
G i n g  i s  a l s o  under taken  by t h e  government and i t s  s a v i n g s  S  , a r e  
what remains  a f t e r  t h e  governmental  e x p e n d i t u r e s  cG a r e  deducted 
from i t s  income which o r i g i n a t e s  from t h r e e  sou rce s ,  t a x e s  on 
wages and c a p i t a l  incomes, custom d u t i e s ,  and f o r e i g n  borrowing: 
Government spending i s  a n  exogenous v a r i a b l e .  T o t a l  s a v i n g s  i n  
t h e  model, which i s  endogenous e x c e p t  f o r  f o r e i g n  borrowing,  has  
t o  add up t o  t h e  t o t a l  exogenous inves tment :  
MIGRATIOEJ 
A s  has  a l r e a d y  been p o i n t e d  o u t ,  t h e  d i f f e r e n c e s  i n  economic 
f o r c e s  between t h e  a g r i c u l t u r a l  s e c t o r ,  and t h e  more modern inzus -  
t r i a l  s e c t o r s ,  caused a  r e a l l o c a t i o n  o f  t h e  most mobi le  p roduc t ion  
f a c t o r :  t h e  l a b o r  f o r c e .  The m i g r a t i o n  was s t i m u l a t e d  by indus-  
t r i a l i z a t i o n  and a  s t r o n g  r e l a t i o n s h i p  can  be s e e n  between t h e  i n -  
c r e a s e  i n  m i g r a t i o n  and t h e  i n d u s t r i a l  breakthrough.  
Swedish m i g r a t i o n  began a u r i n g  t h e  s econd  p a r t  o f  t h e  1 9 t h  
c e n t u r y .  U r t i l  t h e  1840s Sweden had been a  r a t h e r  s t a t i c  s o c i e t y  
w i t h  l i t t l e  and  w e l l  r e g u l a t e d  m i g r a t i o n .  I n  t h e  1840s t h e  u r b a n  
s h a r e  o f  t h e  t o t a l  p o p u l a t i o n  was a r o u n d  t e n  p e r c e n t ,  a s  it had 
been f o r  d e c a d e s  ( ~ h n g r e n ,  1 9 7 7 : 2 6 5 ) .  But  a t  t h e  end o f  t h e  
d e c a d e  t h e  u r b a n i z a t i o n  ra te  s t a r t e d  t o  i n c r e a s e ,  s l o w l y  b u t  de-  
f i n i t i v e l y .  S t i l l ,  i n  t h e  1870s ,  o n l y  s l i g h t l y  more t h a n  1 3  
p e r c e n t  o f  t h e  p o p u l a t i o n  l i v e d  i n  towns and  m u n i c i p a l  c o m u n i t i e s ,  
b u t  40 y e a r s  l a t e r  t h e  u r b a n  p o p u l a t i o n  had i n c r e a s e d  t o  30 per- 
* 
c e n t .  
However, a t  t h i s  p o i n t ,  it i s  n e c e s s a r y  t o  n o t i c e  o n e  s p e c -  
i f i c  f e a t u r e  o f  Swedish  i n d u s t r i a l i z a t i o n ;  namely,  t h a t  t h e  i n -  
d u s t r i e s ,  t o  a g r e a t  e x t e n t ,  w e r e  l o c a t e d  i n  r u r a l  a r e a s  and  n o t  
i n  towns and  c i t i e s  ( P o p u l a t i o n  Movements and I n d u s t r i a l i z a t i o n ,  
1 9 4 1 ) .  E s p e c i a l l y  t h e  i n d u s t r i e s  t h a t  i n i t i a t e d  t h e  new epoch ,  
wood, min ing  and  m e t a l  i n d u s t r i e s ,  c a n  b e  c h a r a c t e r i z e d  as r u r a l  
i n d u s t r i e s .  T a b l e  4 d i s p l a y s  t h e  p e r c e n t  o f  i r d u s t r i a l  w o r k e r s  
i n  r u r a l  i n d u s t r i e s  i n  1876 and i n  1913.  I n  1896,  a l m o s t  67 
p e r c e n t  o f  a l l  i n d u s t r i a l  w o r k e r s  w e r e  employed i n  r u r a l  a r e a s .  
The f i g u r e  d e c r e a s e d  t o  58 p e r c e n t  i n  1913.  T h i s  d e c r e a s e  n o t  
o n l y  r e f l e c t s  t h e  f a c t  t h a t  u r b a n  i n d u s t r i e s  had i n c r e a s e d  t h e i r  
employment s h a r e  b u t  a l s o  p o i n t s  t o  a t y p i c a l  f e a t u r e  o f  t h e  
Swedish u r b a n i z a t i o n  p r o c e s s - t h e  c r e a t i o n  o f  new and  l a r g e r  
towns .  T h i s  phenomenon o c c u r r e d  t h r o u g h  t h e  growth  o f  p a p u l a t i o n  
a g g l o m e r a t i o n s  a r o u n d  r u r a l  i n d u s t r i e s ,  wh ich ,  a f t e r  some t i m e ,  
r e c e i v e d  town c h a r t e r s ,  and  t h r o u g h  t h e  i n c o r p o r a t i o n  o f  i n d u s -  
t r i a l i z e d  r u r a l  a r e a s  i n t o  n e i g h b o r i n g  c i t i e s .  Thus u r b a n i z a t i o n  
i n  Sweden d i d  n o t  r e f l e c t  t h e  t o t a l  movement o f  t h e  p o p u l a t i o n .  
T h i s  p o i n t  i s  i m p o r t a n t  t o  remember when i n t e r p r e t i n g  t h e  
model .  I n  t h e  model a l l  n o n a g r i c u l t u r a l  a c t i v i i t e s  a r e  c h a r a c -  
t e r i z e d  as u r b a n .  The s i m u l a t i o n  r e s u l t  w i l l  t h u s  y i e l d  a  h i g h e r  
d e g r e e  o f  u r b a n i z a t i o n  compared w i t h  r ea l  d a t a  b u t  t h i s  r a t e  w i l l  
*The d e f i n i t i o n  o f  towns i n  e a r l y  Swedish s t a t i s t i c s  i s  b a s e d  o n  
a d m i n i s t r a t i v e  r a t h e r  t h a n  f u n c t i o n a l  f a c t o r s .  From 1910 onwards ,  
however ,  s t a t i s t i c s  have  b e e n  a v a i l a b l e  on  a  more f u n c t i o n a l  d e f -  
i n i t i o n  o f  towns a s  " d e n s e l y  p o p u l a t e d  a r e a s " .  I n  t h a t  y e a r  34 
p e r c e n t  o f  t h e  p o p u l a t i o n  l i v e d  i n  t h o s e  a r e a s ,  so t h e  d i f f e r e n c e  
be tween  t h e  two c o n c e p t s  i s  s m a l l ,  a t  l e a s t  a t  t h e  end o f  t h e  
p e r i o d  o f  s t u d y  (His tor ica l  S t a t i s t i c s  o f  Sweden, 1969)  . 
Table  4 .  The s h a r e  of  i n d u s t r i a l  workers  occup ied  i n  t h e  r u r a l  
a r e a s  by b r a n c h e s ,  1896 and 1913. 
Branches o f  i n d u s t r y  1896 1913 
Mining and b a s i c  metal 
Metal manufac tu r ing  
S t o n e ,  c l a y ,  and g l a s s  
Lumber, etc .  
Paper  and p r i n t i n g  
Food p r o d u c t s  
T e x t i l e  and c l o t h i n g  
L e a t h e r ,  r u b b e r ,  etc .  
Chemical 
Power, l i g h t ,  and waterworks  
A l l  branches  
Source:  Thomas, 1941:179. 
b e t t e r  r e f l e c t  t h e  a c t u a l  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  movement 
t h a n  t h e  u r b a n i z a t i o n  f i g u r e s .  Moreover, t h e  model c a n n o t  be  
g i v e n  a s p a t i a l  i n t e r p r e t a t i o n  a s  h a s  been done i n  s imi la r  s t u d i e s  
o f  T h i r d  World c o u n t r i e s  (see, f o r  example,  K e l l e y  and Wil l iamson,  
1979:13).  
A s  h a s  a l r e a d y  been s t r e s s e d ,  Swedish m i g r a t i o n  w a s ,  t o  a 
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l a r g e  e x t e n t ,  e x t e r n a l  and d i r e c t e d  toward t h e  Uni ted  S t a t e s .  
The e x t e n t ,  c h a r a c t e r ,  and c a u s e s  have been i n v e s t i g a t e d  i n  sev-  
era l  s t u d i e s  (see, f o r  example,  Thomas, 1941; Runblom and Norman, 
1 9 7 6 ) .  Econometr ic  s t u d i e s  have  been made t h a t  d e a l  w i t h  f a c t o r s  
i n f l u e n c i n g  e m i g r a t i o n  (Wi lk inson ,  1967; 1970; Wil l iamson,  1974; 
Q u i g l e y ,  1972; Hamberg, 1 9 7 6 ) .  The r e s u l t s  s t r o n g l y  s u p p o r t  t h e  
view t h a t  economic f a c t o r s  such  as employment o p p o r t u n i t i e s  and 
rea l  income g a i n s  w e r e  most  i m p o r t a n t  f a c t o r s  i n  t h e  e x p l a n a t i o n  
*Immigra t ion  amounted t o  s l i g h t l y  more t h a n  200,000 d u r i n g  t h e  
p e r i o d  o f  s t u d y ,  b u t  50 p e r c e n t  o r i g i n a t e d  i n  t h e  USA, and con- 
s i s t e d  of  e m i g r a n t s  who went back t o  Sweden a f t e r  some y e a r s  i n  
America ( H i s t o r i c a l  S t a t i s t i c s  o f  Sweden, 1969, P a r t  1: Popula-  
t i o n :  1 20-1 25) . I n  t h i s  model immigra t ion  i s  n o t  e x p l i c i t l y  
t r e a t e d  and t h e  m i g r a t i o n  c o n c e p t  i s  t h u s  n e t  m i g r a t i o n .  
o f  e m i g r a t i o n .  These  s t u d i e s  a l s o  d e a l  w i t h  t h e  economic s i t u a -  
t i o n  i n  Sweden a n d  t h e  USA, i - e . ,  t h e  p u s h / p u l l  f a c t o r s ,  which 
w e r e  c r u c i a l  t o  e m i g r a t i o n .  The re  seems t o  b e  no d i s a g r e e m e n t  
t h a t  t h e  s i t u a t i o n  i n  b o t h  t h e  s e n d i n g  and t h e  r e c e i v i n g  c o u n t r y  
h i g h l y  i n f l u e n c e d  t h e  movement even  though  t h e  i m p o r t a n c e  t h a t  
t h e  s t u d i e s  p l a c e  o n  t h e  v a r i o u s  s i t u a t i o n s  d i f f e r .  I n  s t u d i e s  
made by h i s t o r i a n s  d o  push  and  p u l l  f a c t o r s  e x p l a i n  d i f f e r e n t  
waves o f  e m i g r a t i o n ?  The f i r s t  wave o f  e m i g r a n t s  o c c u r r e d  a t  t h e  
end  o f  t h e  1860s  (see F i g u r e  3 )  m a i n l y  as a c o n s e q u e n c e  o f  t h e  
f a m i n e  d u r i n g  t h o s e  y e a r s .  The r e m a i n i n g  waves d u r i n g  t h e  1 9 t h  
c e n t u r y  w e r e  more c l o s e l y  r e l a t e d  t o  i n d u s t r i a l  r e c e s s i o n  and  
a g r i c u l t u r a l  crises.  A f t e r  t h e  t u r n  o f  t h e  c e n t u r y  e m i g r a t i o n  
seemed t o  b e  c a u s e d  m a i n l y  by p u l l  f a c t o r s  i n  t h e  U n i t e d  S t a t e s  
( C a r l s s o n ,  1976)  . 
I n  some m i g r a t i o n  s t u d i e s ,  however ,  it i s  t h e  r e l a t i o n s h i p s  
be tween  e x p e c t e d  income i n  t h e  d i f f e r e n t  r e g i o n s  wh ich  are  con-  
s i d e r e d  t o  be  t h e  d e t e r m i n i n g  f a c t o r  i n  m i g r a t i o n .  By s t r e s s i n g  
t h e  compar i son  o f  t h e  e x p e c t e d  income i n  v a r i o u s  r e g i o n s  and  n o t  
s i m p l y  wha t  t h e  economic  s i t u a t i o n  i s  i n  o n e  r e g i o n  i n d e p e n d e n t  
o f  a n o t h e r ,  t h e  d i s t i n c t i o n  be tween  p u s h  a n d  p u l l  f a c t o r s  becomes 
a r t i f i c i a l .  T h i s  h y p o t h e s i s  i s  n o t  o n l y  s u p p o r t e d  by e m p i r i c a l  
f i n d i n g s  (Hamberg, 1976)  b u t  a l s o  c a n  b e  j u s t i f i e d  f r o m  t h e  t h e o -  
r e t i c a l  p o i n t  o f  v i ew  (Greenwood, 1975;  S j a a s t a d ,  1 9 6 2 ) .  The 
t h e o r e t i c a l  f o u n d a t i o n  l i e s  i n  hunan c a p i t a l  t h e o r y .  M i g r a t i o n  
i s  l o o k e d  upon as a n  i n v e s t m e n t ,  a n d  i t  i s  t h e  p r e s e n t  v a l u e  (PV) 
o f  a n  i n v e s t m e n t  i n  m i g r a t i n g  from o n e  r e g i o n  t o  a n o t h e r  which  
d e t e r m i n e s  w h e t h e r  t h e  move was made o r  n o t .  The p r e s e n t  v a l u e  
o f  m i g r a t i n g  f rom r e g i o n  A t o  r e g i o n  U c a n  b e  d e f i n e d  a s :  
where  Y r e f e r s  t o  incomes  i n  t h e  d i f f e r e n t  r e g i o n s ,  C t o  t h e  
c o s t s  a s s o c i a t e d  w i t h  r e s i d e n c e  i n  t h e  two l o c a l i t i e s ,  a n d  r i s  
t h e  ra te  o f  d i s c o u n t .  Only i f  PV > 0  w i l l  a n  i n d i v i d u a l  r e s i d i n g  
i n  A move t o  U ,  and  i n  a c h o i c e  be tween  d i f f e r e n t  moving p o s s i b -  
i l i t i e s ,  t h e  o n e  which  maximizes  PV w i l l  be  c h o s e n .  When a p p l y -  
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F i a u r e  3 .  R e i g s t e r e d  E m i g r a t i o n  f r o m  Sweden t o  Non-European 
c o u n t r i e s ,  1860-1915  
S o u r c e :  Runblom a n d  Norman ( 1 9 7 6 )  T a b l e  5 . 1 ,  p .  1 1 7 .  
I n  t h i s  model t h e  p r e s e n t  v a l u e  o f  f u t u r e  e a r n i n g s  i s  approxima- 
t e d  by c u r r e n t  wages i n  d i f f e r e n t  l o c a l i t i e s .  I n  some m i g r a t i o n  
s t u d i e s  t h e  income v a r i a b l e s  have been d i s a g g r e g a t e d  i n t o  wages 
and t h e  p r o b a b i l i t y  t o  g e t  a job ,  approximated  by t h e  unemploy- 
ment r a t e  (Todaro ,  1 9 6 9 ) .  But s i n c e  t h e  model t h a t  w i l l  be  used 
i n  t h e  Swedish c a s e  s t u d y  a s s u m e s  f u l l  employment and s i n c e  t h e  
wages d e r i v e d  i n  t h e  model and used i n  t h e  m i g r a t i o n  f u n c t i o n  are 
s e n s i t i v e  t o  t h e  s u p p l y  c o n d i t i o n s  o f  l a b o r ,  t h e r e  i s  no need t o  
e x p l i c i t l y  c a p t u r e  t h i s  a s p e c t  i n  t h e  f o r m u l a t i o n .  The c o s t  d l £ -  
f e r e n c e s  between t h e  t h r e e  p o s s i b l e  l o c a l i t i e s  i n  t h e  model - rura l  
a r e a s ,  u rban  a r e a s ,  and t h e  Uni ted  S t a t e s - a r e  c a p t u r e d  t h r o u g h  
a  c o s t  o f  l i v i n g  i n d e x  s p e c i f i c  t o  t h e  d i f f e r e n t  r e g i o n s .  Of 
c o u r s e ,  t h e  c o s t s  o f  t r a n s p o r t a t i o n  a c r o s s  t h e  A t l a n t i c  d i d  p l a y  
a l a r g e  r o l e ,  b u t  it is  n o t  clear  i f  t h e  p r i c e  of  t h e  t i c k e t  ex- 
p l a i n s  t h e  f l u c t u a t i o n  i n  e m i g r a t i o n  o r  n o t ,  even though t h e  
p r i c e  f e l l  i n  r e l a t i o n  t o  wages (Semmingsen, 1972:58) .  On t h e  
o t h e r  hand,  t h e  t r a n s p o r t a t i o n  c o s t s  do e x p l a i n  t h e  low emigra-  
t i o n  r a t e  among t h e  p o o r e s t  s o c i a l  classes,  b u t  t h i s  e f f e c t  i s  
c a p t u r e d  by p a r a m e t e r  v a l u e s  i n  t h e  m i g r a t i o n  f u n c t i o n s .  Thus, 
i n  t h i s  model,  t h e  p r o p e n s i t y  t o  e m i g r a t e  from Sweden t o  t h e  
Uni ted  S t a t e s  ( e m )  i s  o n l y  a  f u n c t i o n  o f  t h e  r e l a t i o n  between t h e  
c u r r e n t  r ea l  wages i n  t h e  two c o u n t r i e s :  
The m i g r a t i o n  from ru ra l  t o  urban a r e a s  and from Sweden t o  
t h e  Uni ted  S t a t e s  i s  d e t e r m i n e d  i n  two s t a g e s  i n  t h e  model.  
F i r s t ,  t h e  o u t m i g r a t i o n  ra te  from a g r i c u l t u r e  i s  f i x e d  a s  a func-  
t i o n  of  t h e  r e l a t i o n  between a weighted  r e a l  wage i n  t h e  immigra- 
t i o n  r e g i o n s  ( t h e  u rban  areas and t h e  Uni ted  S t a t e s )  and a g r i c u l -  
* 
t u r e  : 
*This  f o r m u l a t i o n  of t h e  m i g r a t i o n  f u n c t i o n s  i s  r a t h e r  ad hoc. I t  
would be  more c o n s i s t e n t  w i t h  t h e  u n d e r l y i n g  assumpt ion  o f  r a t i o n -  
a l i t y  i n  t h e  res t  o f  t h e  model i f  t h e  f u n c t i o n s  were d e r i v e d  from 
u t i l i t y  max imiza t ion  c o n d i t i o n s .  
Second, t h e  e m i g r a t i o n  r a t e ,  e m ,  i s  t r e a t e d  a s  a  f u n c t i o n  o f  t h e  
r e l a t i o n  between r e a l  wages i n  t h e  urban a r e a s  and t h e  Uni ted  
S t a t e s :  
where M i s  t h e  t o t a l  amount o f  n e t  m i g r a n t s  o u t  o f  t h e  r u r a l  
a r e a s ,  E i s  t h e  amount of  n e t  emmigrants  moving abroad  and q ,  0 ,  
and d  a r e  p a r a m e t e r s .  The c o s t  o f  l i v i n g ,  COL,in t h e  a g r i c u l t u r e  
and t h e  u rban  a r e a s  a r e  de te rmined  endogenously .  But t h e  c o s t  
of  l i v i n g ,  COLUSA, and t h e  wage l e v e l ,  WUSA, i n  t h e  Uni ted  S t a t e s  
a r e  exogenous v a r i a b l e s  
R e c a l l  from t h e  l a b o r  marke t  d i s c u s s i o n  t h a t  wages i n  t h e  u rban  
s e c t o r s  a r e  i n  a  c l o s e  r e l a t i o n s h i p  t o  e a c h  o t h e r ,  t h e r e f o r e ,  
Wu, which i s  used  i n  e q u a t i o n  ( 1 4 )  t o  c a p t u r e  t h i s  r e l a t i o n ,  can  
be  i n t e r p r e t e d  a s  a  wage i n d e x  f o r  t h e  urban s e c t o r s .  
POPULATION GROWTH 
One o f  t h e  dynamic f o r c e s  i n  t h e  model i s  t h e  growth o f  t h e  
p o p u l a t i o n .  The Swedish p o p u l a t i o n  e x p e r i e n c e d  g r e a t  changes  
d u r i n g  t h e  second p a r t  o f  t h e  1 9 t h  and  t h e  beg inn ing  of  t h e  20 th  
c e n t u r y .  With a n  a v e r a g e  growth r a t e  o f  0.7 p e r c e n t  p e r  y e a r ,  
t h e  p o p u l a t i o n  i n c r e a s e d  from 4 . 2  m i l l i o n  t o  s l i g h t l y  more t h a n  
5.6 m i l l i o n  a t  t h e  o u t b r e a k  o f  World War I .  A s  shown i n  F i g u r e  
4 t h i s  was n o t  a  smooth i n c r e a s e  b u t  a  f l u c t u a t i n g  one which was 
due t o  b o t h  changes  i n  b i r t h  and d e a t h  r a t e s  a s  w e l l  a s  t o  e m i -  
g r a t i o n .  F r i d l i z i u s  (1979) p o i n t e d  o u t  i n  a  s t u d y  a b o u t  t h e  
demographic t r a n s i t i o n  i n  Sweden t h a t  t h e  1890s w e r e  t h e  d i v i d i n g  
t i m e  between a  p e r i o d  o f  a c c e l e r a t i n g  p o p u l a t i o n  growth,  due  
main ly  t o  d e c r e a s i n g  m o r t a l i t y  (1810-1890),  and t h e  t h i r d  phase  
o f  demographic t r a n s i t i o n  which i s  c h a r a c t e r i z e d  by a  s t r o n g  de- 
c l i n e  i n  f e r t i l i t y .  
The magni tude  o f  t h e  demographic v a r i a b l e s  a r e  v e r y  d i f f e r -  
e n t  between r u r a l  and urban a r s a s .  I n  T a b l e  5  t h e  c r u d e  b i r t h  
and d e a t h  r a t e s ,  and t h e  r e s u l t i n g  i n c r e a s e s  i n  p o p u l a t i o n ,  a r e  
d i s p l a y e d  f o r  t h e  two t y p e s  o f  r e g i o n s .  The u rban  a r e a s  showed 
a  h i g h e r  r a t e  o f  bo th  b i r t h s  and d e a t h s  d u r i n g  t h e  i n i t i a l  y e a r s  
o f  i n d u s t r i a l i z a t i o n .  The g r e a t  d i f f e r e n c e  i n  t h e  d e a t h  r a t e  
between u rban  and r u r a l  a r e a s  i s  n o t i c e a b l e ,  e s p e c i a l l y  when o n e  
c o n s i d e r s  t h a t  t h e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  i n  t h e  a g e s  15-60 
was h i g h e r  i n  u rban  a r e a s  t h a n  i n  r u r a l  a r e a s  (Thomas, 1941 :29) .  
The d e c l i n e  i n  c r u d e  b i r t h  and d e a t h  r a t e s  were, on t h e  o t h e r  
hand,  h i g h e r  i n  t h e  u rban  a r e a s  c a u s i n g  t h e  r e l a t i o n  i n  r a t i o s  
between t h e  two t y p e s  o f  a r e a s  t o  be r e v e r s e d  a t  t h e  end o f  t h e  
F i r s t  World War. The p a t t e r n s  of  change w e r e  s i m i l a r  even  though 
t h e  magni tudes  d i f f e r e d .  D e c l i n e  i n  m o r t a l i t y  and f e r t i l i t y  be- 
gan more o r l e s s  s i m u l t a n e o u s l y  i n  b o t h  r u r a l  and u rban  r e g i o n s .  
The demographic d u a l i s m  between r u r a l  and u rban  a r e a s  was t h u s  
r e f l e c t e d  i n  t h e  i n t i t i a l  d i f f e r e n c e s  i n  t h e  demographic v a r i a b l e s  
r a t h e r  t h a n  i n  t h e  p a t t e r n s  o f  change.  
I n  t h e  model p o p u l a t i o n  growth i s  more o r  less exoqenous.  
Even though t h e r e  a r e  e v i d e n c e s  o f  a c a u s a l i t y  from economic t o  
some demographic v a r i a b l e s ,  f o r  example, f e r t i l i t y  (Wi lk inson ,  
1 9 7 3 ) ,  it h a s  n o t  been p o s s i b l e  a t  t h i s  s t a g e  of  modeling t o  en- 
dogen ize  them. Emigra t ion  i s ,  on t h e  o t h e r  hand, endogenous i n  
t h e  model and is  r e s p o n s i b l e  f o r  a major  p a r t  o f  t h e  changes  i n  
p o p u l a t i o n  (see F i g u r e  4 ) .  P o p u l a t i o n  growth i s  d e s c r i b e d  by 
t h e  f o l l o w i n g  two e q u a t i o n s ,  one f o r  t h e  r u r a l ,  and o n e  f o r  t h e  
u rban  a r e a s :  
, ,,-,,, Excess of births 
Increase of population 
Net emigration 
F i g u r e  4 .  P o p u l a t i o n  c h a n g e s ,  1 8 6 0 - 1 9 1 4 .  
S o u r c e :  H i s t o r i c a l  S t a t i s t i c s  o f  Sweden  ( 1 9 6 9 )  T a b l e  2 8 .  
T a b l e  5.  C h a n g e s  i n  b i r t h s  a n d  d e a t h s ,  1 8 6 1 - 1 9 2 0 .  
Crude b i r t h  r a t e  Crude dea th  r a t e  Natura l  i n c r e a s e  
Ra t io  of Rat io  of Ra t io  of  
urban t o  r u r a l  Urban t o  r u r a l  urban t o  r u r a l  
Per iod Rural Urban (x 100) Rural  Urban (x 100) Rural  Urban (x 100) 
S o u r c e :  Thomas  ( 1  9 4 1 )  T a b l e  9 .  
N l  ( t )  = N l  ( t - 1 )  ( 1  + f l )  - M(t-1) (49)  
The changes  i n  p o p u l a t i o n  a r e  t h u s  a consequence o f  t h e  n a t u r a l  
r a t e  o f  p o p u l a t i o n  i n c r e a s e  (£1 and m i g r a t i o n .  N a t i o n a l  r a t e s  
o f  p o p u l a t i o n  growth d i f f e r  between r e g i o n s  and o v e r  t i m e t a n d  
a r e ,  t h e r e f o r e ,  t r e a t e d  a s  exogenous v a r i a b l e s  and n o t  a s  f i x e d  
p a r a m e t e r s  i n  t h e  model. 
T h i s  f o r m u l a t i o n  o f  p o p u l a t i o n  growth makes t h e  model u s e f u l  
t o  a n a l y z e  t h e  e x i s t e n c e  o f  l o n g  swings o r  "Kuznets  c y c l e s "  i n  
t h e  Swedish prewar development .  The Kuznets-cycle  h y p o t h e s i s  i s  
concerned w i t h  t h e  f l u c t u a t i o n s  o f  15 t o  25 y e a r s  d u r a t i o n  i n  t h e  
r a t e  o f  growth o f  d i f f e r e n t  v a r i a b l e s .  A d i s c u s s i o n  o f  t h e s e  
c y c l e s  c a n  be found ,  f o r  example,  i n  Kuznets  ( 1 9 5 8 ) ,  Abramovitz 
( 1 9 6 1 ) ,  and E a s t e r l i n  ( 1 9 6 6 ) .  M o r r i s  Wilk inson (1967) h a s  found 
e v i d e n c e  o f  l o n g  swings  i n  t h e  growth o f  t h e  Swedish p o p u l a t i o n  
and i n  some r e l a t e d  economic v a r i a b l e s .  The p o p u l a t i o n  i n c r e a s e  
e x h i b i t s  l o n g  swings  and e m i g r a t i o n  has  dominated i t s  a m p l i t u d e  
down t o  t h e  f i r s t  decade  o f  t h e  20 th  c e n t u r y .  H e  a l s o  found t h a t  
t h e  growth o f  c a p i t a l  f o r m a t i o n  and manufac tu r ing  o u t p u t  shows 
l o n g  waves. Fur the rmore ,  swings  i n  manufac tu r ing  a p p e a r  t o  l e a d  
t o  waves i n  p o p u l a t i o n  growth which i s  fo l lowed  by changes  i n  
c a p i t a l  f o r m a t i o n .  H e  c o n c l u d e s  by d i s c u s s i n g  t h e  s o u r c e s  o f  t h e  
swings i n  manufac tu r ing :  
I t  would b e  v e r y  c o n v e n i e n t  t o  p l a c e  t h e  s o u r c e  o f  t h e  
swings i n  Swedish m a n u f a c t u r i n g  i n  t h e  growth o f  t h e  
B r i t i s h  economy. There  i s  c o n s i d e r a b l e  e v i d e n c e  o f  l o n g  
swings i n  s i g n i f i c a n t  s e c t o r s  o f  t h e  B r i t i s h  economy. 
Fur the rmore ,  t h e  t u r n i n g  p o i n t s  o f  t h e  B r i t i s h  l o n g  
swings a r e  p r o v o c a t i v e l y  c l o s e  t o  t h e  t u r n i n g  p o i n t s  o f  
t h e  Swedish l o n g  swings .  Swedish e x p o r t s  do i n d e e d  g i v e  
some s u p p o r t  f o r  t h i s  l i n e  o f  t h i n k i n g .  P r i o r  t o  1900, 
t h e  growth o f  Swedish e x p o r t s  e x h i b i t s  swings which con- 
s i s t e n t l y  l e a d  t h e  swings  i n  m a n u f a c t u r i n g  (Wilkinson,  
1967 :38) .  
I n  t h e  model,  f o r e i g n  t r a d e  i s  a  c r u c i a l  v a r i a b l e .  The form- 
u l a t i o n  makes it p o s s i b l e  f o r  l o n g  swings i n  manufac tu r ing  o u t p u t  
t o  be  i n i t i a t e d  th rough  e x p o r t s ,  and e v e n t u a l l y  such  swings  can ,  
v i a  wage f o r m a t i o n ,  be  t r a n s m i t t e d  t o  e m i g r a t i o n  a s  w e l l  a s  t o  
u r b a n i z a t i o n ,  and t h u s  c a u s e  waves i n  p o p u l a t i o n  growth.  
EXTENSIONS OF THE MODEL 
T h i s  f o r m u l a t i o n  o f  t h e  model i s  t h e  beg inn ing  of  a  s t u d y  
of t h e  development  o f  t h e  prewar p e r i o d  i n  Sweden u s i n g  a  s imula-  
t i o n  model. Numerous c r u c i a l  q u e s t i o n s  c o u l d  b e  a n a l y z e d .  Some 
q u e s t i o n s ,  however,  would need a n  ex tended  model i n  o r d e r  t o  be  
answered.  Three  o f  t h e s e  p o s s i b i l i t i e s  w i l l  be mentioned b r i e f l y .  
( 1  I n v e s t m e n t s  and c a p i t a l  f o r m a t i o n  a r e  exogenous i n  t h e  
a g r i c u l t u r a l  and u rban  s e c t o r s .  T h i s  i s  because  o f  t h e  d i f f i c u l -  
t i es  i n  f i n d i n g  a  r e a s o n a b l e  a l l o c a t i o n  mechanism t o  c a p t u r e  t h e  
i m p e r f e c t  c a p i t a l  market .  I f  such  a n  a l l o c a t i o n  c o u l d  be  modeled 
it would be  p o s s i b l e  t o  a n a l y z e  how i m p o r t a n t  a  growing and more 
e f f i c i e n t  c a p i t a l  marke t  was i n  t h e  Swedish c a s e .  
( 2 )  Demographic v a r i a b l e s ,  w i t h  t h e  e x c e p t i o n  o f  m i g r a t i o n ,  
a r e  exogenous i n  t h e  model. There  i s  e v i d e n c e  i n d i c a t i n g  a  s t r o n g  
i n f l u e n c e  o f  economic f a c t o r s  o n  demographic v a r i a b l e s  such  a s  
f e r t i l i t y  (see, f o r  example, Wilk inson,  1 9 7 3 ) .  An endogen iz ing  
o f  t h e  n a t u r a l  i n c r e a s e  o f  p o p u l a t i o n  s h o u l d  c a s t  f u r t h e r  l i g h t  
on t h e  i n t e r r e l a t i o n s h i p s  between demography and t h e  economy. 
( 3 )  The r o l e  t h a t  r e s i d e n t i a l  b u i l d i n g  p l a y e d  i n  Swedish de-  
velopment  h a s b e e n q u e s t i o n e d  i n  s t u d i e s  o f  t h e  prewar p s r i o d .  I t s  
s h a r e  o f  t h e  t o t a l  i n v e s t m e n t  a d d s  up t o  one  t h i r d  o f  t h e  i n c r e a s e  
i n  t h e  i n v e s t m e n t  r a t i o .  C o n s t r u c t i o n  o f  d w e l l i n g s  i s  o n e  v e r y  
o b v i o u s  consequence  o f  u r b a n i z a t i o n  and h a s  a l s o  been s t r e s s e d  a s  
one  o f  t h e  e x p l a n a t o r y  v a r i a b l e s  o f  t h e  Kuznets c y c l e  ( E a s t e r l i n ,  
1 9 6 6 ) .  T h e r e f o r e ,  it would b e  wor thwhi le  t o  t r e a t  t h e  hous ing  
s e c t o r - t h e  demand f o r  it ,  and t h e  i n v e s t m e n t  i n  i t-more e x p l i c -  
i t l y  i n  t h e  model,  and t h u s  a n a l y z e  i t s  impor tance  f o r  t h e  Swedish 
demoeconomic development .  
APPENDIX I: MATHEMATICAL STATEMENT OF THE MODEL 
PRODUCTION SECTOR SUBSCRIPTS 
1 .  Agriculture, forestry, and fishing 
2. Export-oriented industry 
3. Homemarket-oriented industry 
4. Services 
5. Building and construction 
HOUSEHOLD SECTOR SUBSCRIPTS 
A. Households in the agricultural sector (i.e., production 
sector, 1 )  
U. Households in the urban sector (i.e., production sec- 
tor, 2-5) 
ENDOGENOUS VARIABLES 
domestic production cost of commodity i = 1, ..., 5 
domestic price of commodity i = 1,. . . ,5 
P* value-added prices in sector j = 1, ..., 5 j 
X gross output in sector j = 1, ..., 5 j 
'ij deliveries of intermediate goods from sector i to sec- tor j 
H 
L j  
Lu 
Wu 







D l  
Y j 
D c  
Y j  








composi te  of  l a b o r  and c a p i t a l  i n p u t  i n  t h e  a g r i c u l -  
t u r a l  s e c t o r  
employment i n  s e c t o r  j  = 1, ..., 5 
employment i n  urban s e c t o r s  
index  o f  t h e  l e v e l  of  wages i n  t h e  urban s e c t o r s  
wage r a t e  i n  s e c t o r  j = 1,. ..,5 
r e n t  i n  t h e  a g r i c u l t u r a l  s e c t o r  
r a t e  o f  r e t u r n  on c a p i t a l  i n  s e c t o r  j  = 2, ..., 5 
index  o f  r a t e s  o f  r e t u r n  i n  t h e  urban s e c t o r s  
s a v i n g s  i n  t h e  a g r i c u l t u r a l  s e c t o r  
s a v i n g s  i n  t h e  urban s e c t o r s  
t o t a l  p r i v a t e  s av ings  
d i s p o s a b l e  income by workers i n  s e c t o r  j = A,U 
d i s p o s a b l e  income by c a p i t a l i s t s  i n  s e c t o r  j = A,U 
consumption of  commodity i = 1 ,  ..., 5 i n  s e c t o r  
j = A,U 
t o t a l  consumption i n  s e c t o r  j  = A,U 
c o s t  o f  l i v i n g  i n  s e c t o r  j = A,U 
e x p o r t  of  commodity i = 1,. ..,3 
impor t  o f  commodity i = I , . .  .,3 
s a v i n g s  by t h e  government 
t o t a l  amount of  n e t  m ig ran t s  from t h e  r u r a l  a r e a s  
t o t a l  amount of n e t  emig ran t s  
inves tments  i n  b u i l d i n g s  and p l a n t s  i n  s e c t o r  j = A,U 
inves tments  i n  o t h e r  c a p i t a l  equipments i n  s e c t o r  
j j = A , U  
K c a p i t a l  s t o c k  i n  s e c t o r  j = 2 ,  ..., 5 j 
u s e r  c o s t  o f  c a p i t a l  i n  s e c t o r  j = 2 ,  ..., 5 
EXOGENOUS VARIABLES 
K c a p i t a l  s t o c k  i n  s e c t o r  j = A , U  j 
I1 t o t a l  g r o s s  inves tment  i n  s e c t o r  1 
I U  
t o t a l  g r o s s  inves tment  i n  t h e  urban s e c t o r s  
p r i c e  l e v e l  exp re s sed  i n  Swedish cu r r ency ,  on i n t e r -  
'i 
n a t i o n a l  markets  on commodity i = 1 ,  ..., 3 
h l a b o r  augmenting t e c h n i c a l  change i n  s e c t o r  
j j = l 1 . . . , 5  
gj c a p i t a l  augmenting t e c h n i c a l  change i n  s e c t o r  j = l 1 . . . , 5  
f l  n e t  n a t u r a l  r a t e  o f  p o p u l a t i o n  i n c r e a s e  i n  t h e  r u r a l  
a r e a s  
f U  n e t  n a t u r a l  r a t e  o f  popu la t i on  i n c r e a s e  i n  t h e  urban 
a r e a s  
C o L ~ ~ ~  c o s t  of  l i v i n g  i n  t h e  USA 
W~~~ wage l e v e l  i n  t h e  USA 
F n e t  c a p i t a l  i n f l o w  
cG consumption by t h e  government 
R t o t a l  l and  ac r eage  
N1 t o t a l  p o p u l a t i o n  i n  t h e  r u r a l  a r e a s  
NU 
t o t a l  popu la t i on  i n  t h e  urban a r e a s  
RE r e m i t t a n c e s  fram emig ran t s  
A t e c h n i c a l  change i n  a g r i c u l t u r e  
l a b o r  p a r t i c i p a t i o n  ra te  i n  s e c t o r  j = A , U  
@i ad v a l o r e m  custom d u t y  of  impor t s  o f  commodity i = 1 ,  ..., 3 
a  i n p u t  of  commodity i = 1 ,  ..., 5  p e r  u n i t  o f  o u t p u t  i n  
iJ s e c t o r  j  = I , .  . . , 5  
a , d j , y j  d i s t r i b u t i o n  pa rame te r s  i n  t h e  p roduc t i on  f u n c t i o n  
o f  s e c t o r  j  
j  s u b s t i t u t i o n  paramete r  i n  s e c t o r  j  = 1 ,  ..., 5  
w index  o f  t h e  r e l a t i v e  wage r a t e  i n  s e c t o r  j  = 2 ,  ..., 5  j 
marg ina l  p r o p e n s i t y  t o  consume commodity i = 1 ,  ..., 5  
B i j  by household i n  s e c t o r  j = A,U 
bi j s u b s i s t e n c e  consumption o f  commodity i = 1 ,  ..., 5  i n  
s e c t o r  J = AtU 
sl,sC r a t e  o f  s a v i n g s  o u t  o f  l a b o r  income (1) r e s p e c t i v e l y ,  
c a p i t a l -  and l a n d  income (c )  
'i p r i c e  e l a s t i c i t y  parameter  i n  t h e  e x p o r t  demand f o r  
commodity i = 1 ,  ..., 3 
ui  p r i c e  e l a s t i c i t y  pa ramete r  i n  t h e  impor t  demand f o r  
commodity i = 1 ,  ..., 3 
"i annua l  r a t e  o f  change o f  world market  t r a d e  w i t h  
commodity i = 1 ,  ..., 3 
annua l  rate of  change i n  import  o f  commodity 2  
T ' , T ~  t a x  r a t e  o u t  o f  l a b o r  income (1) r e s p e c t i v e l y ,  
c a p i t a l -  and l a n d  income (c )  
K ~ ~ K ~  annua l  rate of  d e p r e c i a t i o n  o f  b u i l d i n g s  and p l a n t s  
( B )  and o t h e r  c a p i t a l  equipment ( M )  
s h a r e  o f  b u i l d i n g s  and p l a n t s  i n  t h e  c a p i t a l  s t o c k  
'1 of  s e c t o r  j = I , .  . . , 5  
r annua l  r a t e  of  growth i n  l and  ac r eage  
A A A h  annua l  r a t e  o f  t e c h n o l o g i c a l  change i n  s e c t o r  
j  j  = 1 , . . . , 5  
I I , ~  paramete rs  i n  t h e  m i g r a t i o n  and emig ra t i on  f u n c t i o n s  
d  w e i g h t  i n  t h e  m i g r a t i o n  f u n c t i o n  
i n d e x  o f  t h e  r e l a t i v e  rates o f  r e t u r n  i n  s e c t o r  
j = 2, ..., 5 
P R I C E S  
- 
PRODUCTION AND TECHNOLOGY 
FACTOR MARKETS 
HOUSEHOLD DEMAND AND INCOME 
EXPORT AND IMPORT 
- I im = - i X; - EX, 
im - I"2 - 0 -qJt 2 = X, - EX, - in2 e 
SAVINGS AND INVESTMENT 
BALANCING EQUATIONS 
GDP = x1 + x2 + x3 + x4 + X5 - L 1 x i j  
i = l  ] = I  
M I G R A T I O N  
P" 
~ 1 i j  C O L  = Pi 
j i = 1  j 
DYNAMICS 
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T a b l e  11.3. G a i n s  i n  p r o d u c t i v i t y  c a u s e d  by employment movement: a g r i c u l t u r e  and  m a n u f a c t u r e  
sectors. 
Share of Real Percentage Hypotheticalc Percentage Employment 
employment Productivity productivity change productj,vi t y change removal gain 
(A + MI ( IV-VI ) a100 
A  M A  M  A + M  per year A + M  per year I V 
a From T a b l e  1 1 . 1 .  
bFrom T a b l e  1 1 . 2 .  
C The h y p o t h e t i c a l  p r o d u c t i v i t y  i s  t h e  p r o d u c t i o n  p e r  employee assuming  t h a t  t h e  s h a r e  o f  employ- 
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